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The System/48 is the outstanding office automation com- 
puting system for the 80’s . . it's so productive we call it 
MAGIC®. Look at these features: 

• One to eight interactive users per node 

• Data management system 

• Report generator 

• Query processor 

• Screen format generator 

• Automatic interface code generator 

• Up to V 2 Mbytes of user memory 

• Winchester disk with 1 8-million bytes (formatted 
capacity) 

• 1 5-minute mean-time-to-repair 

• Built-in protection from line-voltage spikes, noise, and 
brownouts 

And, it features MAGIC®, the Operating System that gets 
things done faster than you can say abracadabra because 
of its multi-keyed Indexed-Sequential Access Method and 
flexible file-organization. MAGIC® also offers high security, 
with password protection. MAGIC® supports global or local 
printers for as many users as desired. 


MAGIC® also includes DataMagic II — TEI’s red-hot data- 
base manager. DataMagic II has even more tricks up its 
sleeve — like automatic or manual record-lock protection 
and automatic transaction backout to protect the database. 
And it runs application software written for CP/M 2.X. 

Take a MAGIC® leap into the future! 

Arrange to attend one of our regularly scheduled System/ 
48 workshops (RSVP). 


OEM and Dealer Inquiries Invited 



System/48 


5075 S. LOOP EAST, HOUSTON. TX. 77033 
(713) 738-2300 TWX. 910-881-3639 
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What Cromemco computer card 
capability can do for you 


The above diagram shows in a func- 
tional way one of the most complete 
lines of computer cards in the industry. 

Look it over carefully. It could be well 
worth your while. 

These are all cards that plug into our 
S-100 bus microcomputers. 

You can also assemble them into a 
custom system in convenient Cromemco 
card cages. 

MULTI-PROCESSING AND 
INTELLIGENT I/O 

The range of capabilities and versatility 
you can draw upon is enormous. 

In processors, for example, you have a 
choice of CPU's including our extremely 
useful new I/O Processor. This can be 
used as a satellite processor to do off-line 
processing, multi-processing, and to form 
intelligent I/O. It opens the door to a 
whole new group of applications and 
tasks. Ask us about it. 

HIGH RESOLUTION 
COLOR GRAPHICS 

Again, you can have beautiful high- 
resolution color graphics with our color 
graphics interface. You can select from 
over 4000 colors and have a picture with 
a resolution at least equal to quality 
broadcast-TV pictures. 



You have an unprecedented selection 
of memory including our unusual 48K 
and 16K two-port RAMs which allow 
high-speed color graphics. 

LOTS OF STORAGE 

These days you often want lots of disk 
storage. So you can select from our disk 
controller card which will operate our 5" 
and 8" floppy disk drives (up to 1.2 
megabytes). Or select our WDI interface 
to operate our 11 -megabyte hard disk 
drives. 

POWERFUL SOFTWARE AND 
PERIPHERAL SUPPORT 

There's much more yet you can do 
with our cards. And, of course, there's an 
easy way to put them to work in our 8-, 
12-, and 21 -slot card cages. Our PS8 
power supply makes it simple to get the 
system into operation. 

Finally, Cromemco offers you the 
strongest software support in the industry 


with languages like FORTRAN, C, 
COBOL, ASSEMBLER, LISP, BASIC and 
others. There is also a wide choice from 
independent vendors. 

To top it all off, you can draw from a 
substantial array of peripherals: ter- 
minals, printers, color monitors and disk 
drives. 

CONTACT YOURCROMEMCO REP 

There is even more capability than 
we're able to describe here. 

Contact your Cromemco rep now and 
get this capability working for you. 


CROMEMCO COMPUTER CARDS 
• PROCESSORS - 4 MHz Z-80 A CPU, single 
card computer, I/O processor • MEMORY — 
up to 64K including special 48K and 16K two- 
port RAMS and our very well known 
BYTESAVERS® with PROM programming 
capability • HIGH RESOLUTION COLOR 
GRAPHICS — our SOI offers up to 754 x 482 
pixel resolution. • GENERAL PURPOSE 
INTERFACES — QUADART four-channel serial 
communications, TU-ART two-channel 
parallel and two-channel serial, 8PIO 8-port 
parallel, 4PIO 4-port isolated parallel, D+ 7A 
7-channel D/A and A/D converter, printer inter- 
face, floppy disk controller with RS-232 inter- 
face and system, diagnostics, wire-wrap and 
extender cards for your development work. 
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Cromemco 

incorporated 
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 
Tomorrow’s computers today 


(415) 964-7400 
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Westico -The Software Express 
Service that really delivers. 


The professional wants good soft- 
ware, wants it fast and backed by 
expert service — There's one answer 
— Westico, the Software Express 
Service that really delivers. . . 



Call (203) 853-6880 for overnight delivery or. . . 
when you need expert service. 

— Quality Software! 

Westico constantly improves its 
quality software in a wide range of 
categories including: Accounting, 
Professional Time Accounting, Text 
Processing, Planning and Analysis, 
Telecommunications, Data Man- 
agement, Development Tools, Lan- 
guage Processors. 

— Your Program Overnight! 

Westico knows that the speed in 
which you receive a program is 
often a key consideration in your 
selection. That's why Westico is the 
only software company to offer 
overnight delivery. 

— Our 24-Hour 
Computer Hotline! 

For detailed program information 
or for quick access ordering, just 
dial-up the Westico computer (300 
baud) (203) 853-0816. 

— The Software for a wide 
variety of CP/M™ and other 
computer systems: 

TRS-80 Model II, Apple, Vector 
Graphic, iCom, Cromemco, North 
Star, Micropolis, Ohio Scientific, 
Altos, Dynabyte, SuperBrain and 
more. 

— Professional Service 

Westico is staffed by experts who 
understand your software and the 
equipment on which it runs. It's 
nice to know when you need serv- 
ice or advice, a Westico expert is 
standing by. 


Send for our NEW FREE Catalog. 
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— Professional Software 

Current Westico products with new 
prices for complete systems and 
documentation alone: 

Accounting: ACCOUNTS PAYABLE 
495/60 • ACCOUNTS RECEIVABLE 
495/60 • CLIENT WRITE-UP 895/60 

• GENERAL LEDGER 495/60 • INVEN- 
TORY CONTROL 595/60 • PAS-3 
DENTAL 990/40 • PAS-3 MEDICAL 
990/40 • PAYROLL 495/60 • PROP- 
ERTY MANAGEMENT 895/60. 

Professional Time Accounting: 

DATEBOOK™ll 295/25 • ESQ-1 Legal 
1495/50 • ESQ-1 Legal Demo 75/50 

• PTA 595/40 • PTA Demo 75/40. 

Text Processing: MAIL-MERGE™ 
125/25 • MINCE 125/25 • SPELL- 
GUARD™ 295/25 • TEXTWRITER 
125/20 • WORDMASTER™ 145/40 

• WORDSEARCH ™ 195/40 • WORD- 
STAR™ 450/60. 

Planning & Analysis: MILESTONE™ 
295/25 • MINIMODEL 495/50 • STAT- 
PAK 500/40 • TARGET 195/25. 

Telecommunications: ASCOM 
175/20. 



. . . Dial-up our 24- hour Computer Hotline (300 
baud ) (203) 853-0816 for program information or 
orders. 

Data Management: CBS 395/50 • 
CBS Demo 75/50 • CBS LABEL 
OPTION 80/10 • HDBS 300/35 • 
MAILING ADDRESS 395/60 • MAG- 
SAM III 145/25 • MAGSAM IV 295/25 

• MDBS 900/35 • MDBS DRS 300/5,* 
MDBS RTL 300/5 • MDBS QRS 300/5 

• PRISM/ADS 795/55 • PRISM/IMS 
495/55 • SELECTOR IV 550/35 • 
DATA STAR™ 350/60. 

Development Tools: GENERAL SUB- 
ROUTINE PAK 295/30 • APPLICATION 
UTILITIES 495/30 • STRING BIT™ 65/15 

• STRING/80™ 95/15 • STRING/80 
SOURCE 295/-. 



Language Processors: LYNX Over- 
lay loader 250/25 • BASIC COM- 
PILER 395/25 • BASIC-80 350/25 • 
CBASIC-2 120/15 • NEVADA COBOL 
150/25 • PASCAL/M 175/20 • PAS- 
CAL/MT+ 425/30 • PL/l-80™ 475/35 

• S-BASIC™ 295/25. 

M iscel laneous : SUPERSORT 1 225/40 

• SURVEYOR 550/60 • ULTRA- 
SORT II™ 165/15. 

New from Westico 

MILESTONE: Tough Planning Jobs 
Made Easy 

MILESTONE is a powerful new tool for 
managers and planners, which orga- 
nizes complex projects and identifies 
job schedules essential to on-time 
completion. 

MILESTONEfinds the critical path through 
hundreds of interrelated tasks and 
determines where slack time can be 
eliminated. 

Equally significant, MILESTONE computes 
manpower requirements and costs, allo- 
cating them to proper schedule periods 
and up to nine manpower skill/cost 
levels can be allocated to each task. 

With MILESTONE, projects can be meas- 
ured in hours, days, weeks, months, 
quarters or fiscal quarters; with provision 
to specify working hours, holidays, vaca- 
tions and other non-productive time 
periods for up to 8,196 years. 

Reschedule or complete tasks, revise 
prerequisites, play "What If" games. 
MILESTONE immediately displays the 
results on your screen or printer — either 
as a table or graph! 

MILESTONE is easy to use and requires 
no programming! 

System with full documentation — $295. 
Documentation alone — $25. 

Versions for CP/M, APPLE PASCAL and 
CDOS. 


4 WAYS TO ORDER 

• Write Westico, Inc., 25 Van Zant Street, 
Norwalk, CT 06855. 

• CaN (203) 853-6880. 

• Telex 643-788. 

• Dial-up our 24-hour computer (300 baud) 
(203) 853-0816. 

MasterCard and VISA accepted. 

Prices do not include shipping and are subject 
to change. In CT add 7V2% sales tax. 

Manual price may be credited toward pur- 
chase of software. 

Dealer inquiries invited. Copyright ©1981 Westico, Inc. 

WESTICO 

The Software Express Service 

25 Van Zant Street • Norwalk, Connecticut 06855 
(203) 853-6880 • Telex 643-788 
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GET RICH QUICK WITH 
A REAL TIME TRICK!! 

EARN MEGABUCKS!!! 

UP TO 400% PROFIT EACH TIME 
WHAT THE ‘BIGGIES’ KNOW 
and 

DON’T WANT YOU TO KNOW 

• FIRST TIME AVAILABLE • 

• LITTLE OR NO MONEY NECESSARY • 

• NO REAL ESTATE LICENSE NEEDED • 

• EASY TO UNDERSTAND LANGUAGE • 
Complete information in one book 

plus 

our research and critique of 
many popular money making methods 
and our startling conclusions!! 

SATIS^CTjO^GUARANTEED _ 

Please clip this coupon and send with $20 (postage included), to: TIME DATA 
CENTER, Century Center Towers, 1750 Kalakaua Ave., Suite 3/711, Honolulu, 
Hawaii 96826, and receive your copy by return mail. 

Name — 

Address 


No C.O.D.’s or post dated cheques. Foreign customers: U.S. funds or add $5 for exchange. 


SciTronics introduces . . . 

REAL TIME CLOCKS 

with full Clock/Calendar Functions 


The Worry-free Clocks for People 
Who Don’t Have Time to Worry!! 


What makes them worry-free? 

• Crystal controlled for high 
(.002%) accuracy 

• Lithium battery backup for contin- 
uous clock operation (6000 hrs! ! !) 

• Complete software in BASIC- 
including programs to Set and 
Read clock 

• Clock generates interrupts 
(seconds, minutes, hour) for 
foreground/background operation 

Applications: 

• Logging Computer on time 

• Timing of events 

• Use it with the SciTronics Remote 
Controller for Real Time control 
of A.C. operated lights and ap- 
pliances 



Versions available for: 

• S-100 bus computers RTC-100 $159 

• Apple II computer RTC-A $129 

• SciTronics RC-80 RC-80CK $109 

owners 

send SciTronics Inc. 

Check or 523 S. Clewell St., P.O. Box 5344 
order y to- Bethlehem, PA 18015 
(215) 868-7220 

Please list system with which you plan to use 
controller • Master Charge and Visa accepted. 
COD's accepted. PA residence add sales tax. 
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If you can’t find the right program 
in our new catalog, 
it probably hasn’t been written. 


As the world's largest publisher of 
professional software for micro- 
computers, Lifeboat Associates offers 
the largest selection of state-of-the-art 
programs. And our new catalog has 
more to offer than ever. We also add the 
crucial dimension of after-sales service 
and full support to everything we sell. 
Order your free catalog today. 



For a free catalog, mail coupon to Lifeboat Associates, 
1651 Third Avenue, New York, NY 10028. 

Or call (212) 860-0300. Telex 640693 (LBSOFT NYK) 


Name 

Company_ 




Street. 


City State Zip 

Our catalog contains full descriptions and specifications of the following: 
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DISK OPERATING SYSTEMS 


CP/M CONFIGURED FOR: 
APPLE II 

DATAP0INT 1550/2150 
IC0M MICRO DISK 
IC0M 3712 
IC0M 3812 

IC0M 4511/PERTEC D3000 
INTEL MDS 

MICROPOUS FLOPPY DISK 
MITS/ALTAIR 
M0STEK MDX 
NORTH STAR 


0SI C3C Prime 
TRS-80 MODEL II 
MP/M FOR INTEL MDS 


HARD DISK INTEGRATION MODULES 

C0RVUS WITH APPLE II S0FTCARD 
C0RVUS WITH S100 AND TRS-80 
MODEL II 

IC0M 4511/PERTEC D3000 
K0NAN PLUS CDC PHOENIX 
XC0MP SM/S PLUS CDC PHOENIX 
XC0MP DFC10 FOR PERTEC D3000 


SYSTEMS TOOLS 


BUG AND uBUG 

SID 

DESPOOL 

TRS-80 MODEL II 

DISILOG 

CP/M 

DISTEL 

CUSTOMIZATION 

EDIT 

UNLOCK 

EDIT-80 

WORD-MASTER 

FILETRAN 

XASM-18 

IBM/CPM 

XASM-48 

MAC 

XASM-65 

MACRO-80 

XASM-68 

PASM 

XMACRO-86 

PUNK 

ZDT 

PMATE 

Z80 DEVELOPMENT 

RAID 

PACKAGE 

RECLAIM 

ZSID 


TELECOMMUNICATIONS 

BSTAM 

BSTMS 

LANGUAGES 

ALGOL-80 

muSIMP 

APL/V80 

NEVADA COBOL 

BASIC-80 

PASCAL/M 

(COMPILER) 

PASCAL/MT 

BASIC-80 

PASCAL/MT + 

(INTERPRETER) 

PASCAL/Z 

BDSC COMPILER 

PL/I -80 

CBASIC-2 

S-BASIC 

CIS COBOL 

TINY C 

COBOL-80 

TINY-C TWO 

FORTRAN-80 

W’SMITHS C 

JRT PASCAL 

COMPILER 

muLISP 

XYBASIC 

LANGUAGE AND APPLICATIONS TOOLS 

BASIC UTILITY 

MDBS DRS 

DISK 

MDBS.RTL 

DATASTAR 

M/SORT FOR 

FABS 

COBOL-80 

FORMS 1 FOR CIS 

PEARL 

COBOL 

PSORT 

FORMS 2 FOR CIS 

QSORT 

COBOL 

STRING BIT 

MAGSAM III 

STRING /80 

MAGSAM IV 

SUPER-SORT 


ULTRASORT II 

WORD PROCESSING SYSTEMS AND AIDS 

MAGIC WAND 

TEX 

LETTERIGHT 

TEXTWRITER III 

MICROSPELL 

WORDSTAR 

SPELLGUARD 

WORDINDEX 

DATA MANAGEMENT PACKAGES 

CONDOR 

MDBS 

HOBS 

MDBS QRS 

GENERAL PURPOSE APPLICATIONS 


CBS SELECTOR IV 

SELECTOR III-C2 


MAIL LIST APPLICATIONS 

MAILING ADDRESS (PTREE) 
MAILMERGE FOR WORDSTAR 
NAD 

POSTMASTER 


BUSINESS APPLICATIONS 


ACCOUNTS PAYABLE (PTREE) 
ACCOUNTS PAYABLE (SSG) 
ACCOUNTS RECEIVABLE (PTREE) 
ACCOUNTS RECEIVABLE (SSG) 
GENERAL LEDGER II (CPAIDS) 
GENERAL LEDGER (PTREE) 
GENERAL LEDGER (SSG) 
GLECT0R FOR SELECTOR III-C2 
INVENTORY (PTREE) 

INVENTORY (SSG) 

PAYROLL (PTREE) 

PAYROLL (SSG) 


NUMERICAL PROBLEM-SOLVING TOOLS 

ANALYST STATPAK 

FPL T/MAKER 

muMATH 


OTHER SPECIALIZED APPLICATIONS 

DATEBOOK 

ESQ-1 

PAS-3 DENTAL 
PAS-3 MEDICAL 

PROPERTY MANAGEMENT (PTREE) 

BOOKS AND PERIODICALS 


APL-AN INTERACTIVE APPROACH 
ACCOUNTS PAYABLE & ACCOUNTS 
RECEIVABLE-CBASIC 
8080/Z80 ASSEMBLY LANGUAGE 
THE CP/M HANDBOOK 
THE C PROGRAMMING LANGUAGE 
CRASH COURSE IN MICROCOMPUTERS 
FIFTY BASIC EXERCISES 
GENERAL LEDGER-CBASIC 
INTRODUCTION TO PASCAL 
LIFELINES 


ORDERING INFORMATION. COMPUTERS 
SUPPORTED INCLUDE: 


ADDS Multivision 
AVL Eagle 
Alta ir 8800 
Altos 

Apple CP/M 13 Sector 
Apple CP/M 16 Sector 
BASF System 7100 
Blackhawk Micropolis Mod II 
CDS Versatile 3B 
CDS Versatile 4 
Columbia Data Products 
COMPAL-80 
CSSN Backup 
Cromenco System 3 
Cromenco System 2 SDSS 
Cromenco System 2 DDSS 
Cromenco System 2 ODDS 
Datapoint 1550/2150 Single Sided 
Datapoint 1550/2150 Double Sided 
Delta Systems 
Digi-Log Microterm II 
Digital Microsystems 
Durango F-85 
Dynabyte DB8/2 
Dynabyte DB8/4 


RT 

RB 

B1 

A1 

RG 

RR 

RD 

Q2 

Q1 

Q2 

A1 

Q2 

n 

A1 

R6 

RX 

RY 

AA 

AB 

A1 

RD 

A1 

RL 

R1 

A1 


Exidy Sorcerer + Lifeboat CP/M 

Q2 

Micromation 

A1 

Exidy Sorcerer + Exidy CP/M 

RW 

Micropolis Mod 1 

Q1 

Heath H8 + H17/H27 disk 

P4 

Micropolis Mod II 

Q2 

Heath H89 + Lifeboat CP/M 

P4 

Morrow Discus 

A1 

Heath H89 + Magnolia CP/M 

P7 

Mostek 

A1 

Heath H89 + Heath CP/M 

P7 

NEC PC-8001 

RV 

Helios II 

B2 

North Star Single Density 

PI 

ICOM 2411 Micro Floppy 

R3 

North Star Double Density 

P2 

ICOM 3712 

A1 

North Star Quad Density 

P3 

ICOM 3812 

A1 

Nylac Micropolis Mod II 

Q2 

ICOM 4511 5440 Cartridge CP/M 14 

D1 

Ohio Scientific C3 

A3 

ICOM 4511 5440 Cartridge CP/M 2.2 

D2 

OKI IF- 800 

RZ 

IMS 5000 

RA 

Onyx C8001 

T2 

fMS 8000 

A1 

Pertec PCC 2000 

A1 

IMSAI VDP-40 

R4 

Processor Technology Helios II 

B2 

IMSAI VDP-42 

R4 

Quay 500 

RO 

IMSAI VDP-44 

R5 

Quay 520 

RP 

IMSAI VDP-80 

A1 

RAIR Single Density 

R9 

ISC Intecolor 8063/8360/8963 

A1 

RAIR Double Density 

RE 

Intertec Superbrain DOS 0.1 

R7 

Research Machines 5.25 in. 

RH 

Intertec Superbrain DOS 0.5 

RJ 

Research Machines 8 in. 

A1 

Intertec Superbrain DOS 3.x 

RK 

SD Systems 5.25 in. 

R3 

Intertec Superbrain QD 

RS 

SD Systems 8 in. 

A1 

Kontron PSI-80 

RF 

Sanco 7000 5.25 in. 

RQ 

MITS 3200-3202 

B1 

Spacebyte 

A1 

MSD5.25 in 

RC 

Tfcl 5.25 in. 

R3 

Meca Delta-1 5.25 in. 

P6 

TEI 8 in. 

A1 


THE PASCAL HANDBOOK 
PASCAL USER MANUAL AND REPORT 
PAYROLL WITH COST ACCOUNTING- 
CBASIC 

STRUCTURED MICROPROCESSOR 
PROGRAMMING 

USING CP/M-A SELF-TEACHING GUIDE 


ACCESSORIES 

DC 300 DATA CARTRIDGE 
HEAD CLEANING DISKETTE 
FLIPPY DISK KIT 
FLOPPY SAVER 

Program names and computer names are 
generally trademarks or service marks of 
the author or manufacturing company. 

All software products have specific 
requirements for hardware and additional 
associated software (e g. operating system 
or language) 

All products are subject to terms and 
conditions of sale 

Prices and specifications are subject to 
change without notice. 

All Lifeboat software requires CP/M unless 
otherwise stated. 

Copyright 0 1981 Lifeboat Associates. No 
portion of this advertisement may be 
reproduced without prior permission. 


TIP 

TRS-80 Model I STANDARD 

TRS-80 Model I + FEC Freedom 

TRS-80 Model I + Micromation 

TRS-80 Model I + Omikron 5.25 in. 

TRS-80 Model I + Omikron 8 in. 

TRS-80 Model I + Shuffleboard 8 in. 

TRS-80 Model II 

TRS-80 Model III 

Vector MZ 

Vector System 2800 

Vector System B 

Vector VIP 

Vista V-80 5.25 in. Single Density 
Vista V200 5.25 in. Double Density 
Zenith Z89 + Zenith CP/M 
Zenith Z89 + Lifeboat CP/M 
Zenith Z89 + Magnolia CP/M 


T3 

R2 

RN 

A4 

RM 

A1 

A1 

A1 

RU 

02 

A1 

02 

Q2 

R8 

P6 

P7 

P4 

P7 


SS = single sided SD = single density 
DD = double sided DD = double density 

The list of available formats is subject to 
change without notice. In case of 
uncertainty, call to confirm the format code 
for any particular equipment. 


LIFEBOAT WORLDWIDE 

Lifeboat Inc. 

3-23-8 Nishi-shinbashi 
Minato-ku. Tokyo, 105 Japan 
Tel: 03-437-3901 
Telex: 2422723 (ASRTYOJ) 


Lifeboat Associates. Ltd. 

PO Box 125 

London WC2H9LU. England 

Tel: 01-836-9028 

Telex: 893709 (LBSOFTG) 


Lifeboat Associates GmbH 
PO Box 168, Aeaeristrasse 35 
CH 6340 Baar, Switzerland 
Tel: 042-31-2931 
Telex: 865265 (MICO CH) 


Intersoft GmbH 
Schlossgartenweg 5 
D-8045 Ismaning, W. Germany 
Tel: 089-966-444 
Telex: 5213643 (ISOFD) 


Lifeboat Associates, SARL 
10. Grande Rue Charles de Gaulle 
92600 Asnieres. France 
Tel: 1-733-08-04 

Telex: 250303 (PUBLIC X PARIS) 


lifeboat Associates 

Software with full support. 
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When you're tired of following your 
friends to the clay pits, do your 
modeling with PLAN80". 
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PLAN80 is a financial modeling system that 
runs on a desk top computer. It's easy to 
use yet powerful enough to replace most 
timesharing applications. 

PLAN80 lets you tackle any numeric pro- 
blem that can be defined in worksheet for- 
mat. It performs complex calculations quick- 
ly and precisely and lets you examine 
"What if?" questions so you can evaluate 
more planning alternatives in greater detail. 

With PLAN80 you get more than your 
calculated results... You know how you get 
them, because you define rows and col- 
umns with familiar names such as UNITS, 
PRICE and JANUARY and express calcula- 
tions in terms such as SALES = UNITS * PRICE. 
It's easy to review your assumptions and 
methods with people who have never seen 
PLAN80. 


At any point in the PLAN80 model you may 
display or print results on your screen, 
printer or disk, save all or part of the results 
for use by another model, or play "What 
if?" by inputting new values, recalculating 
and displaying or printing results. 


Best of all, you can incorporate PLAN80 
results into any report that requires a finan- 
cial model— using your word processor— to 
create professional results for a polished 
business plan. 

Anyone can use PLAN80 to create 
budgets, project sales or analyze costs— or 
even build a complex system of interrelated 
plans. 


PLAN80 requires 56 K RAM & CP/M. Also 
available for CP/M-86 operating system. 
Specify Z80, 8080, CDOS or 8086. For- 
mats: 8" single density IBM soft-sectored, 
Cromemco CDOS, 5Va" NorthStar DD, 
Micropolis Mod II, Superbrain 3.0. Price is 
$295. Manual alone— $30. 

Add $7.00 for shipping & handling. 


SOFTWARE 

SOFTWARE 
DIGITAL MARKETING 

DIGITAL MARKETING 


2670 CHERRY LANE 
WALNUT CREEK • CA 94596 
(415) 938-2880 


CP/M trademark Digital Research CDOS trademark 
Cromemco Superbrain trademark intertec Data Systems 


Four days in May 

The National Computer Conference, 
sponsored by the American Federation 
of Information Processing Societies 
(AFIPS) and four other large computer 
organizations has been with us, in one 
form or another, for many years. This 
year, the NCC was held at McCormick 
Place, a grand exhibition palace by the 
shores of Lake Michigan, squeezed up 
against the spectacular skyline of 
downtown Chicago. 

Four scant days in May were alloted 
for dedicated NCC visitors to: 1 ) attend 
250 hours’ worth of technical sessions, 
2) trek a quarter million square feet of 
show space spread over three great 
halls, 3) peruse the products of 562 
exhibitors, all eager for attention, 
4) joust with 73,000 other information- 
hungry attendees for elbow room and 
hot dogs and 5) stop by the Interface 
Age booth for a free copy of June’s 
Computer Language issue. All this 
couldn’t be done in such a short time; 
the wise didn’t even try. 

All this grandeur was in addition to a 
Personal Computing Festival, itself 
offering a full three-day schedule of 
technical sessions and separate scaled- 
down display area. The PCF has always 
been a strangely unsatisfying appendage 
to the NCC, an experiment never ful- 
filled. 1981 was its last year of struggle, 
and we think the demise is a merciful 
one. The technical sessions were largely 
sales demonstrations of available micro- 
computer products (mostly software). 
This is in sharp contrast to the main- 
stream of the NCC get-togethers, where 
systems designers spoke earnestly of 
machinery we might see year-after-next 
and beyond. 

The Personal Computing exhibit area 
had more the flavor of a high-school 
science fair, where products of mediocre 
individual ingenuity were nervously 
hawked. It was not the best showpiece 
for the current exciting state of personal 
computer development. So the NCC 
organizers are abandoning personal 
computing (“integrating it into the main 
event’’ in their words). Perhaps it’s for 
the best. Trade shows such as the 
West Coast Computer Faire treat the 
phenomenon of personal computing with 
a lot more understanding than AFIPS; 
the giant has finally admitted to being 
outclassed in this area, at least. 

The entertainment highlight of the 
Personal Computing Festival was the 
commentary from the floor following 
Adam Osborne’s keynote speech “A 
New Direction in Personal Computing.” 
Many attendees zeroed in on Adam’s 


curious methods for marketing the 
forthcoming super-low-cost Osborne I 
microcomputer. His policy of accepting 
cash deposits against a promise of 
future deliveries, in particular, drew fire. 
The protesters seemed to remember 
pointed admonishments against this very 
practice by Osborne himself in his From 
the Fountainhead column (formerly 
carried in this magazine). 

What was new at NCC 1981? These 
caught our eye: 

Coior printers. Relatively low in cost, 
these devices bring to hard copy what 
color CRT terminals have offered to 
imaginative computer users for some 
time. The new printers utilize two 
technologies: colored ribbons and ink 
jets. All are of the dot matrix style, and 
offer high-density graphics as a part of 
the package. The simplest uses an ink 
ribbon stitched end-to-end with different 
color segments, reeled at high speed in 
front of the print head for timely strikes 
of the print hammers. Another utilizes a 
ribbon impregnated with a half-dozen 
thin stripes of colored ink. A clever 
mechanism shifts the ribbon up and 
down with a finesse that would be the 
envy of any old Underwood typewriter. 
The most elaborate example employs 
multiple jets of colored ink that appear 
to be mixed in a palette of thin air as the 
droplets accelerate silently towards 
the paper. 

Cheap terminals. A price war for CRT 
terminals instigated last year by Tele- 
Video has spurred new products by 
Adds, Lear Siegler, Soroc and others. 
The new generation of terminals is not 
only lower in cost, but offers con- 
siderably more in the way of intelligence 
than today’s common “dumb” terminals 
—thanks to a dedicated microprocessor 
in each. Adds emerged the price winner 
with a $650 unit; TeleVideo rejoined 
with an even lower ticket on a forth- 
coming model. 

High-quality dot matrix printers. 
Owners of the popular Epson and Oki- 
data personal computer printers won’t 
be surprised by this one, but the news 
is that almost all dot-matrix manufac- 
turers were displaying “enhanced 
mode” devices. These printers make 
multiple passes over the print line to 
simulate the appearance of a fully- 
formed character image. They haven’t 
yet achieved the quality of the old 
standby Diablo, Qume and NEC devices, 
but they’re getting closer. 


6 INTERFACE AGE 


CIRCLE INQUIRY NO. 28 


AUGUST 1981 





rocessi 


MAPPER CP/M Adapto 

CBASIC II ■** CP/M 

THE 

bestWORD process 

S1000.00 VALVE $ 299 
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'allable on selected 
programs through 
JGAR, Omikron’s 
official users group. 


CIRCLE INQUIRY NO. 67 


IRADEMARkS: 

•TRS-80 Radio -Shack. I «nd> i 
••CP M Oigitai Research 
•••CBASIC H Compiler Systems 
••••PHOENIX Palantir Inc. 


irst 
CA 94702 


Model I 
Model III 


Products that set Precedents. 


OMIKRON 





The System 2800 is the next logical step in the 
continuing line of innovative products from the 
Systems Group. 

Unbeatable S-100 Memory Boards 

First was the development of the DMB6400 
series of S-100 Memory boards featuring the 

innovative Bank 
Select switching 
technique. This 
enables users to 
software select 
up to four totally 
independent 
memory banks 
per board. 

The 2nd Generation 

Then came the 2nd Generation of IEEE S-100 
COMPATIBLE Z80 PROCESSORS, FLOPPY DISK 
CONTROLLERS and SERIAL I/O BOARDS. Each 
has been designed for single user, multi-user or 


network operating systems 
such as CP/M® , 

MP/M™, CP/Net™ 
and OASIS™. 

The Next 
Logical Step ... 

We challenged our design team to create an 
innovative yet competitive system utilizing our 
existing line of field proven, dependable S-100 
boards. The result: a highly reliable, quality built 
state of the art microcomputer that gives you 
the cost/performance edge you need to be a 
leader in your field. 

The System 2800 comes with a choice of 
operating systems: CP/M with an enhanced 
CBIOS for single user systems and either MP/M 
or OASIS for multi-user, multi-tasking systems. 
MP/M is available with either a standard or 

CP/M MP/M and CP/Net are trademarks of Digital Research 
OASIS is a trademark of Phase One Systems 
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enhanced XIOS. The CP/M based System 2800 
provides improved diagnostic reporting capability 
and increased sector sizes of 1024 bytes yielding 
disk performance throughput increases up to 
400% over standard unblocked systems. 

The enhanced multi-user, multi-tasking MP/M 
based System 2800 provides the same advanced 
features as CP/M. In addition, this interrupt 
driven implementation can offer performance 
throughput increases up to 2000% thru 
extensive disk buffering for applications 
requiring a large number of disk accesses. 

Also available is the OASIS operating system 
with ISAM files, automatic record locking and 
multiple-user print spooling. 

All operating systems are available in either 
floppy or hard disk configurations. The disk 
drive selection includes single or double sided, 
double density 8-inch floppies with up to 2.52 
megabytes of formatted storage per system, 
expandable to 5.04 megabytes, and an 8-inch 10 
megabyte winchester hard disk. 


Cost Effective Reliability 

Dealers, OEM’s and System Integrators share 
many common needs. Not the least of these is 
dependable products. That’s why we back our 
System 2800 with our established reputation for 
high quality products, superior support, prompt 
and courteous service, and a one-year warranty. 

Take the next logical step. See your nearest 
computer dealer, or contact us for the complete 
story on our S-100 family of board products and 
enhanced systems. 


Systems 


Group 


a Division of MEASUREMENT systems & controls 

incorporated 


1601 Orangewood Ave. 

Orange, Calif. USA 92668 

(714) 633-4460 TWX/TELEX: 678 401 TAB IRIN 


For International Sales Inquiries contact: SIGMA INTERNATIONAL, INC., P.O. 
Box 1118, Scottsdale, AZ 85252 USA (602) 994-3435 / Telex 165 745 Sigma 
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The perfect marriage of 
Superbrain" and Winchester" 



5 Megabytes 
hard disk stor; 


700 K or 350 K 
floppy storage 


Finally, a price-performance breakthrough for mass storage in a one-piece, 

handsomely styled desk-top computer. 



A product of CMC International 


• 5Va” Micro-Winchester™ 5 Mbyte (formatted) hard disk 

• 700K or 350K floppy disk back up 

• Dual Z-80 processors with 64K RAM 

• Dual RS232 ports 


• Complete and ready to run with CP/M™ 2.2 

• Also available 10 Mbyte hard disk, 5 MB removable 

• 10 Mbyte hard disk SuperTen™ 


DEALER & OEM INQUIRIES INVITED 
Telephone (206) 453-9777 
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Ultra high-density floppies. Two 
manufacturers showed prototypes of 
floppy disk drives that can hold an 
unprecedented amount of information 
on a single 8-in. floppy diskette. PerSci 
promises 5M bytes per diskette; Iomega 
an incredible 10M bytes. Don’t hold your 
breath, however. Neither is promising 
quantity production before mid-1982 at 
the earliest. 

Microfloppies. 3.5-in diameter floppy 
diskettes that can slip into your pocket 
and hold over 400K bytes of data are 
around the corner, according to a pair 
of Japanese manufacturers. The two 
designs are, unfortunately, not com- 
patible with each other. 

Multi-micro networks. An exciting idea 
that may just burst the performance 
bonds of the tiny microprocessor, co- 
operative arrays of nearly independent 
CPUs, can accomplish an impressive 
amount of work in a short time. The idea 
is far from new, but we saw several well- 
developed working examples at the 
show. Corvus’ Omninet, a slightly 
scaled-down Ethernet implementation, 
evidenced a careful, well thought-out 
design. TEI’s System/48 and Tele- 
Video’s new family of microcomputers 
feature multi-microprocessor networks 
within a single enclosure. 

32-bit micro. Intel showed its long- 
awaited 4032 microprocessor, 32 bits 
wide and sure to be a trend-setter. The 
most amazing features are deeper: a 
capable operating system imbedded in 
silicon and a way to connect multiple 
chips into intimate shared arrays for un- 
precedented number-crunching power. 
Except for a few carefully controlled 
prototypes, the 4032 isn’t here quite 
yet. We must wait until late 1982 or 
longer before we see this engine in a 
computer for general consumption. 

Japan, Inc. Here’s a list of companies 
with attractive desk-top designs that 
need only American software and 
American distribution before they 
become as familiar as Datsuns and 
Toyotas: Fujitsu, C. Itoh, Mitsubishi, 
Nippon, OKI, Panasonic, Sharp, Sony 
and Toshiba. Watch out, world. 


NCC 1 981 — quite a show. Join us 
next year at the Houston Astrodome 
for NCC 1982. We might have just 
recovered from this year’s bash 
by then. □ — TF 
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AGNOSTICS 

Ibiagnostics II is SuperSoft’s expanded Diagnostic package. 

diagnostic II builds upon the highly acclaimed Diagnostics I. It will test 
each of the five areas of your system: 

Memory Terminal Printer CPU Disk 

Every test is expanded. 

Every test is “submit”-able. A “submit” file is included in the package which 
“chains” together the programs in Diagnostics II, achieving an effective 
acceptance test. All output can be directed to a log file for unattended operation, 
for example over night testing. Terminal test is now generalized for most crt 
terminals. A quick-test has been added for quick verification of the working 
of the system. 

The memory test is the best one we have encountered. It has new features, 
including: 

• default to the size of the CP/M Transient Program Area (TPA) 

• printout of a graphic memory map • burn in test 

• bank selection option • memory speed test 

Diagnostics-ll still includes the only CPU test for 8080/8085/Z80. 

A Spinwriter/Diablo/Qume test has been added, which tests for the positioning 
and control features of the Spinwriter/Diablo/Qume as well as its ASCII 
printing features. (Serial Interface only) 

And, as with all SuperSoft products, a complete online HELP 
system and user manual is included. 

Price: $100.00 (manual only): $15.00 
Requires: 32K CP/M 

CP/M Formats: 8” soft sectored, 5” Northstar, 5” Micropolis 

Mod II, Vector MZ, Superbrain DD/QD, Apple 11 + 


All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359-2112 
Technical Hot Line: (217) 359-2691 
(answered only when technician is available) 


SuperSoft 


First in Software Technology 


CP/M REGISTERED TRADEMARK DIGTAL RESEARCH 
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ELLGUARD 


Spelling Checker 
for Professionals. 

SPELLGUARD eliminates 
spelling and typographical 
errors in documents pre- 
pared with CP/M 1 or CDOS 2 
word processors. 

SPELLGUARD is a 
unique program that leads 
the microcomputing indus- 
try in its efficiency, ease of 
use, and reliability. 


FAST 

• Proofreads 20 pages in under 
one minute.* 

POWERFUL 

• 20,000 word dictionary, ex- 
pandable with single keystroke. 

• Properly handles hyphens and 
apostrophes. 

• Allows multiple, technical 
dictionaries. 

RELIABLE 

• Over 500 shipped by March 
1981. 

• 30-day money-back limited 
warranty. 

• Industry leading Softguard ^ 
feature ensures diskette copy of 
program is undamaged. 

EASY TO USE 

• On-line help feature. 

• Misspelled words marked 
in text for easy, in-context 
correction. 

• Examples of all functions in 
120 page manual. 

COST EFFECTIVE 

• SPELLGUARD'S unique speed 
and accuracy easily recovers the 
suggested $295 price. 

*Time estimates based on double density 
8" diskettes and 4Mhz system. 

Trademarks: 'Digital Research, 2 Cromemco 

Contact your local dealer or write 
ISA for a SPELLGUARD brochure. 


The fast, accurate 
proofreader. 

INNOVATIVE SOFTWARE APPLICATIONS 

P.O. Box 2797, Menlo Park, CA 94025 
(415)326-0805 


Mail viewpoints 

I would like to comment on the “Com- 
puters by Mail” article by Tom Fox 
(IA Mar 81) and the follow-up reaction 
by certain computer stores who do not 
feel your publication should report on 
the mail order market (“Editor’s Note- 
book” Jun 81). We have been selling 
Interface Age as well as a wide variety 
of other publications along with our 
small computers for several years. We 
will continue to sell the magazine, so 
that our customers will have the widest 
possible base of information from which 
to make their computer-related deci- 
sions. This is the point I would like to 
make to computer dealers: Let the 
customer decide. Don’t consider your 
customers dumb and blind. Censoring 
what publications you will sell won’t 
solve any problems. It can only reduce a 
store’s credibility. 

Bob Williams 
Williams Radio and TV 
Jacksonville, FL 

As an independent computer retail 
store, I do not just sell computers. My 
job is to help people find a solution to a 
problem. Mail order houses are only 
selling merchandise. They cannot give 
follow up support. They cannot answer 
a lot of questions at 1 0 o’clock at night, 
among many other things. It angers me 
that local shops feel the need to “com- 
pete” with the mail order houses. Too 
many retail shops are taking the same 
attitude as the mail order houses. ..only 
selling merchandise. It is up to local 
computer stores to educate the public, 
not drive them to mail order houses. If 
the end user cannot get support from 
the local dealer, the mail order houses 
will continue to dominate the sales of 
computers and computer products. 

Carol G. Seran 
Academy Computers 
Colorado Springs, CO 

Your account of the ComputerLand 
dealers’ campaign made me angry. The 
dealers’ actions are worse than wrong; 
they are stupid. Any organization that 
tries to give a publication a black eye 
usually winds up with a broken arm. 

Edward Swain 
Austin, TX 

Being new to computers (the owner of 
an Atari 800), I need service. Computer 
magazines can provide me service only 
if they can feel free to print whatever is 
on their mind. If ComputerLand stores 
likewise provided a service, they would 
have no need to fear any publication, 
whether it was as unbiased as the 
Tom Fox article, or even if an article 


were totally biased. If more computer 
stores were operating In a businesslike 
manner, had business-oriented computer 
salesmen (and not merely computer 
specialists), and were as considerate 
six months after a sale as they were 
during the sales process, computer 
stores would retain customer loyalty 
and further referrals. 

Frank A. Hahn 
Chicago, IL 

I found the article to be entertaining, 
well-written and even-handed, with an 
appropriate nod to non-mail order 
sources. Mail order is a convenient 
alternative for buyers of computer 
products and, therefore, a subject of 
interest to your readers. 

P.W. Michels 
Holmdel, NJ 

The article properly summed up the 
pros and cons of the mail order computer 
industry... as viewed by the potential 
end user. 

Robert N. Harris 
Santa Clara, CA 

Off the mark 

The following comments pertain to 
the applicability of benchmark tests to 
microcomputer systems in general and 
to your Cromemco report (“Assignment 
Benchmark” IA Feb 81) in particular. 
The validity of benchmark results for 
microsystem users is questionable, 
since relatively few of these users 
actually run the same program on a con- 
tinuing, daily basis. In fact, it is likely that 
the time saved by microsystem users 
through the use of their systems for truly 
productive work is far less than the time 
spent developing their programs. While 
the speed of operation of a microsystem 
may be intriguing, the ease of use is 
probably far more meaningful, partic- 
ularly in a business environment. 

David Rose 

Tokyo, Japan 

I read the April installment of “Assign- 
ment: Benchmark” by Hillel Segal with 
some interest. I do not own a Vector 
Graphics computer, but I do own a 
Micropolis dual floppy subsystem. I 
perceived a certain bias in the author’s 
attitude toward “performance.” I don’t 
understand his concept of “enough 
storage for serious computing.” Con- 
sider: the average (single-density) 8-in. 
floppy holds 250K. The average (double- 
density) 5.25-in. floppy holds about 
160K. Micropolis Mod II drives hold 
31 5K, and the new double-sided Mic- 
ropolis drives hold 630K. This is on a 
par with the Tandon drives mentioned in 
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With the 

iborne programs 
a base, we have 
iveloped a debugged, 
isily installed business 
ickage that compares favor- 
ly with systems costing much 
ore. 

General Ledger produces trial, 
anthly, and quarterly balance sheets 
;d income statements. Journal 
itries can be entered manually, or 
tomatically from the A/R and A/P 
stems. 

Accounts Receivable is an open- 
m system that handles invoice, 
yment, credit memo, debit memo, 
d progress billing transactions, 
jstomer statements are produced 
len desired. 

Accounts Payable writes checks 
specified vendors from Invoice, 
edit memo, and debit memo 
insactions. You can distribute each 
insaction over a series of G/L 
counts and job numbers. 


Both the A/R and A/P systems 
produce aged invoice analysis listings 
based on user-specified time periods. 

The Payroll system allows hourly, 
salaried, vacation, holiday, piecework, 
overtime and miscellaneous pay. Any 
number of deductions can be entered 
for each employee. 941 -A and W-2 
forms are produced when needed. A 
Job Cost subsystem keeps track of 
project dates and status, and records 
hours, cost and overhead information 
by employee for each job. 

The checks and statements fit 
standard forms readily available from 
mail-order forms suppliers. You have 
your choice of a number of different 
formats. 
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We are committed 
to the support of our 
users. A tech support 
phone line gives you access 
to us if you need it. Full source 
code is included with every sys- 
tem. Our money-back guarantee 
speaks for itself. 

Minimum requirements are 48K 
RAM, CP/M™or CDOS, CBASIC2™, a 
CRT, and a 132-column printer. We 
can provide standard 8”, NorthStar 5” 
double-density, or Heath/Zenith 5” 
diskettes — call for availability of other 
formats. The price is $295 per 
system, or $995 for the complete set 
of four. 

For more information, write 
VANDATA, Suite 205, 1 7544 Midvale 
Ave. N., Seattle, Wa. 98133, or call 
(206) 542-7611. 

Vandata Business Software. You 
can account on it. Hundreds of other 
businesses already do. 

CP/M is a registered trademark of Digital Research. 

CBASIC is a trademark of Compiler Systems, Inc. 
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such glowing terms In the article. Four 
drives on a Micropolis controller, at 
31 5K per drive, is not trivial storage. If 
that isn’t enough, you can install a 
second controller, for another four 
drives. By comparison, the drives in the 
Cromemco System Two, with a capacity 
of 368K total, were excused on the 
grounds that the Z-2H is available, with 
lOM-byte storage. If you go that route, 
you might as well spend the same 
amount and buy the Micropolis rigid disk 
for 32M-byte storage. I am sorry if I mis- 
interpreted the author’s intent, but I 
think he sometimes operates in an ivory 
tower. Segal seems to care only about 
packaged systems, put together by a 
single vendor. This is fine, but packaged 
systems can only go as far towards 
satisfying the consumer’s needs as the * 
vendor’s concept allows. 

Marcus S. Lewis 
New York, NY 

Horse of a different color 

I purchased a 16K TRS-80 color 
computer in January and have done little 
else but play with it since. There are 
quite a few of us that would be delighted 
to see more quality games like those in 
Al Baker’s Game Corner column. As you 
must know, there aren’t many color 
computer programs available. Keep 
them coming. 

Dennis Anderson 
Brooklyn, NY 

Pertinent REMarks 

Your comments on program REMarks 
(“Editor’s Notebook’’, IA May 81) 
deserve attention. In my opinion, most 
Basic languages would suffer significant 
slow downs with a remark for every line. 

I take some pains to keep as many 
remarks out of the execution path as 
possible. Writing the remarks as your 
code isn’t far enough. In many instances, 
a functional block of code starts out life 
as a remark line only. This is very 
effective in overcoming the “blank 
screen syndrome’’ many programmers 
suffer from. 

John McCarron 
Phoenix, AZ 

Efficient secretary 

Re: “Word Processing Apple-ications” 
by Robert Moskowitz (IA May 81), which 
compared six word processors for the 
Apple II. Since Sept. 1980, I have been 
using a word processing package 
created and developed by John Riskin, 
owner of Personal Business Systems in 
Minneapolis. As I am really enthusiastic 
about the program, the Executive 


Secretary, I was naturally curious as to 
whether one of the better known word 
processing programs was better than 
the one I’m using. I’m very happy to say 
that I want to stick with the Executive 
Secretary. It is an extremely easy-to- 
learn, yet very complete word pro- 
cessor. The keyboard commands are 
very simple and logical, editing is a snap 
and it can be used as either a 40 or 80 
column board. The documentation is 
also very complete. 

Sunny Edwards 

Minneapolis, MN 

Vote for applications 

May I encourage your continued pub- 
lication of application programs. In 
particular, I like the explanation accom- 
panying these programs, as it tends to 
give some insight into the process 
itself. I would also like to encourage 
your introduction of a home study 
course. What I am looking for is some 
guidance on “unravelling” complicated 
programs in order to better understand 
them, to be able to modify them, and to 
use useful subroutines in the creation 
of new programs. 

H.L. Daneman, P.E. 

Santa Fe, NM 

Matter of convenience 

I enjoyed reading “The Micro as a 
Writing Tool”(IA May 81). I was 
especially intrigued by your description 
of the Waltek Engineering printer driver 
for the Diablo 1620. This sounds just 
like a program I have been meaning to 
write ever since I got my Diablo. 
However, at $29.95, I would much 
rather buy it than spend that much of my 
time writing it. 

James Patrick McGee 
Houston, TX 

Reader interface 

I’m a computer programmer but know 
nothing about the hardware. I’m looking 
for a personal system that has high 
resolution color graphics and some 
scientific applications at an affordable 
price ($2,000 or less)— without printer 
or video display (if it can be hooked up 
to a TV). I’d greatly appreciate a system 
recommendation and suggestions on 
which peripherals should be used in 
order to have a ready-to-run system. 
What modem should I use to connect 
the computer to a time-sharing system? 

Tim Tang 
109 Hillsboro St. 

Ch’Town P.C-Z 
CIA 4W5 
Canada 


Visit Your Heathkit 
Electronic Center* 

where Heath /Zenith Products are 
displayed, sold and serviced. 


PHOENIX, AZ 

2727 W. Indian School Rd. 
602-279-6247 

ANAHEIM, CA 

330 E. Ball Rd. 

714-776-9420 

CAMPBELL, CA 

2350 S. Bascom Ave. 

408-377-8920 

EL CERRITO, CA 

6000 Potrero Ave. 

415-236-8870 

LA MESA, CA 

8363 Center Dr. 

714-461-0110 

LOS ANGELES, CA 

2309 S. Flower St. 

213-749-0261 

POMONA, CA 

1555 N. Orange Grove Ave. 

714-623-3543 

REDWOOD CITY, CA 

2001 Middlefield Rd. 

415-365-8155 

SACRAMENTO, CA 

1860 Fulton Ave. 

916-486-1575 

WOODLAND HILLS, CA 

22504 Ventura Blvd. 

213-883-0531 

DENVER, CO 

5940 W. 38th Ave. 

303-422-3408 

AVON, CT 

395 W. Main St. (Rt. 44) 
203-678-0323 

HIALEAH, FL 

4705 W. 16th Ave. 
305-823-2280 

PLANTATION, FL 

7173 W. Broward Blvd. 
305-791-7300 

TAMPA, FL 

4019 W. Hillsborough Ave. 
813-886-2541 
ATLANTA, GA 
5285 Roswell Rd. 
404-252-4341 
CHICAGO.IL 
3462-66 W. Devon Ave. 
312-583-3920 
DOWNERS GR0VE.IL 
224 Ogden Ave. 

312- 852-1304 
INDIANAPOLIS, IN 
2112 E. 62nd St. 
317-257-4321 
MISSION, KS 
5960 Lamar Ave. 
913-362-4486 
LOUISVILLE, KY 
12401 Shelbyville Rd. 
502-245-7811 
KENNER, LA 

1900 Veterans 
Memorial Hwy. 
504-467-6321 
BALTIMORE, MD 
1713 E. Joppa Rd. 
301-661-4446 
ROCKVILLE, MD 
5542 Nicholson Lane 
301-881-5420 
PEABODY, MA 
242 Andover St. 
617-531-9330 
WELLESLEY, MA 
165 Worcester Ave. 
617-237-1510 
DETROIT, Ml 
18645 W. Eight Mile Rd. 

313- 535-6480 
E. DETROIT, Ml 
18149 E. Eight Mile Rd. 
313-772-0416 
HOPKINS, MN 

101 Shady Oak Rd. 
612-938-6371 


ST. PAUL, MN 

1645 White Bear Ave. 
612-778-1211 

BRIDGETON, M0 

3794 McKelvey Rd. 
314-291-1850 

OMAHA, NE 

9207 Maple St. 
402-391-2071 

ASBURY PARK, NJ 

1013 State Hwy. 35 
201-775-1231 

FAIR LAWN, NJ 

35-07 Broadway (Rt. 4) 
201-791-6935 

AMHERST, NY 

3476 Sheridan Dr. 
716-835-3090 

JERICHO, L.l. NY 

15 JerichoTurnpike 
516-334-8181 

ROCHESTER, NY 

937 Jefferson Rd. 
716-424-2560 

N. WHITE PLAINS, NY 

7 Reservoir Rd. 
914-761-7690 

CLEVELAND, OH 

28100 Chagrin Blvd. 
216-292-7553 

COLUMBUS, OH 

2500 Morse Rd. 
614-475-7200 

TOLEDO, OH 

48 S. Byrne Rd. 
419-537-1887 

WOODLAWN, OH 

10133 Springfield Pike 
513-771-8850 

OKLAHOMA CITY, OK 

2727 Northwest 

Expressway 

405-848-7593 

FRAZER, PA 

630 Lancaster Pike 
(Rt. 30) 

215-647-5555 

PHILADELPHIA, PA 

6318 Roosevelt Blvd. 
215-288-0180 

PITTSBURGH, PA 

3482 Wm. Penn Hwy. 
412-824-3564 

WARWICK, Rl 

558 Greenwich Ave. 
401-738-5150 

DALLAS, TX 

2715 Ross Ave. 
214-826-4053 

HOUSTON, TX 

1704 W. LoopN. 
713-869-5263 

SAN ANTONIO, TX 

7111 Blanco Road 
512-341-8876 

MIDVALE, UT 

58 East 7200 South 
801-566-4626 

ALEXANDRIA, VA 

6201 Richmond Hwy. 
703-765-5515 

VIRGINIA BEACH, VA 

1055 Independence Blvd. 
804-460-0997 
SEATTLE, WA 
505 8th Ave. N. 
206-682-2172 
TUKWILA, WA 
15439 53rd Ave.S. 
206-246-5358 
MILWAUKEE, Wl 
5215 W. Fond du Lac 
414-873-8250 


•Units of Veritechnology Electronics Corp. CP-199R1 
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THE BACKBONE 
OF YOUR SYSTEM 


The Heath/Zenith 19 Smart Video Terminal gives 
you all the important professional features, all for under 
$700 * You get the flexibility you need for high-speed 
data entry, editing, inquiry and transaction process- 
ing. It’s designed to be the backbone of your system 
with heavy-duty features that withstand the rigors 
of daily use. 

Standard RS-232C interfacing makes the 19 com- 
patible with DEC VT-52 and most computer systems. 
And with the 19, you get the friendly advice and 
expert service that makes Heath/Zenith a strong 
partner for you. 


Pick the store nearest you from the list at left. And 
stop in today for a demonstration of the Heath/Zenith 
19 Smart Video Terminal. If you can’t get to a store, 
send $1 .00 for the latest Heathkit® Catalog and the 
new Zenith Data Systems Catalog of assembled com- 
mercial computers. Write Heath Co., Dept. 343-804, 
Benton Harbor, Ml 49022. 

HEATH/ZENITH 

Your strong partner 



Reverse video by 
character lets you 
emphasize words, 
phrases or paragraphs. 


High resolution CRT 
gives you sharp, easy- 
to-read image, reduces 
eye-strain. 


Z-80 microprocessor- 
control makes the Heath/ 
Zenith 19 capable of 
multitude of high-speed 
functions. It’s the only 
terminal with ROM 
source code readily 
available. 


Insert and delete 
character or line plus 
erase to end of line 
and end of screen 
make the 19 ideal 
for sophisticated 
editors like WORD- 
STAR. 


80 character by 24 
line format, plus 25th 
line for operator mes 
sages and prompts. 


Professional 
quality keyboard, 
standard type- 
writer layout, 72 
keys, including 
12 special function 
keys. 


Cursor and 
special functions 
are accessible 
by keyboard or 
computer, using 
either DEC VT-52 
or ANSI Standard 
protocols. 


Keypad in 
calculator format 
permits fast, 
easy entry of 
numeric data. 


Completely ad- 
dressable blinking 
cursor lets you 
edit anywhere on 
screen. 


Complete ASCII 
character set includ- 
ing upper case, 
lower case with 
descenders, and 
special graphic 
symbols. 


*ln kit form, F.O.B. Benton Harbor, Ml. Also available completely assembled 
at $995. Prices and specifications are subject to change without notice. 
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Reddy Chirra improves his vision 
with an Apple. 

Reddy is an optical engineer who’s 
used to working for big companies and using 
big mainframes. 

But when he started his own consulting 
business, he soon learned how costly main- 
frame time can be. So he bought himself a 
48K Apple 11 Personal Computer. 

And, like thousands of other engineers 




and scientists, quickly learned the pleasures 
of cutting down on shared time ^^and hav- 
ing his own tamper-proof data K base. 

His Apple can handle 
formulas with up to 80 vari- 
ables and test parameters on 
250 different optical glasses. 

He can even use BASIC, 

FORTRAN, Pascal and Assembly languages. 

And Apple’s HI-RES graphics come in 
handy for design. 

Reddy looked at other microcomputers, 
but chose Apple for its in-depth documenta- 
tion, reliability and expandability. 

Ubu can get up to 64K RAM in an 
Apple II. Up to 128K RAM in our new Apple III. 
And there’s a whole family of compatible 
peripherals, including an IEEE-488 bus for 
laboratory instrument control. 

Visit your authorized Apple dealer to 
find out how far an Apple can go with 
scientific/technical applications. 

It’ll change the way you see things. 

The personal computer. flftyCiPPlC 

For the dealer nearest you, call (800) 538-9696. In California, call (800) 662-9238. Or write: Apple Computer Inc., 10260 Bandley Dr., Cupertino, CA 95014. 
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Take Your Cue From Vista 


When it comes to Apples, take your cue 
from Vista’s A800 Eight-Inch Floppy Disk 
Controller. The A800 offers a cost-efficient 
approach to software compatible disk 
memory expansion for your Apple II® computer. 
The A800 Controller enables Apple II users to 
access up to five megabytes of online storage 
through conventional disk operating (DOS) 
commands. 

The Control and DMA Logic provides high speed 
(1 microsecond per byte) transfer of data from 
the disk drive directly to the Apple II memory 
without processor intervention. Plus, the Phase- 
Locked Loop Data Separator provides the 
ultimate in data reliability. 


AND THERE’S MORE. 


The controller is compatible with the most 

popular disk operating 

systems for the — 

x\ • V 



\ H 



It's a 
Sure 
Shot. 


Apple II computer. It also interfaces to all 
Shugart/ANSI Standard Eight-Inch Floppy Disk 
Drives. The A800 provides complete IBM for- 
mat compatibility in both single and double- 
density modes. 

THE HOT SHOT AT A COOL PRICE. 

The A800 is reasonably priced at $595. A 
price you can’t beat when you compare its 
quality and performance. 

CALL YOUR SHOTS. 


__ — . — . — - 



Vista offers you a complete line of peripheral 
equipment to maximize the capabilities of 
your Apple system including: High capacity Mini- 
floppy Disk Drives, the Vista Music Machine 9 
and the Vista Model 150 Type Ahead Buffer. In 
addition, Vista offers a line of advanced 
components fully compatible with the 
~ — : — — 7-7 TRS-80 * and S-lOO based 

n \ \ computers. 






Computer 
■ Dill Company 
1 31 7 E. Edinger Avenue 
Santa Ana, CA 92705 

CIRCLE INQUIRY NO. 83 (714) 953-0523 

Call Toll Free 800-854-801 7 




® Apple II is a registered trademark of Apple Computers, Inc. 
• TRS-80 is a trademark of Radio Shack, A Tandy Co. 
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Huggie goes to Europe 



One of the most talked-about 
visitors at the recent Hanover Fair 
in Germany was Huggie the robot. 
Pictured here at the LA International 
Airport awaiting his flight via Pan 
Am Airlines en route to Frankfurt, 
Huggie attracted considerable atten- 
tion. Designed by Ray Raymond of 
Advanced Robotics, Newport Beach, 
CA, Huggie is a promotional robot 
designed to demonstrate the com- 
pany’s experiments with industrial 
and hobbyist robots. 

Mass communications 
strides made by firm 

The GTE Telenet public data com- 
munications network has been expanded 
so substantially that it is now within 
local dialing distance of virtually every 
major metropolitan area in the United 
States, according to Roger P. Vallo, 
company president. 

Vallo said the network, which pro- 
vides the means to move a customer’s 
information in a reliable, economic 
manner, has more than doubled in the 
past year in capacity, geographic 
coverage and services provided. 

The GTE Telenet network now has 
207 central offices across the country, 
compared with 90 in 1979. These cen- 
tral offices contain the equipment that 
makes possible the “packet switching” 
of data. 

Packet switching greatly reduces 
costs of transmitting data. A long- 
distance telephone connection made by 
direct distance dialing would cost $25 
an hour, a WATS line would cost $20, 
but on a packet network, the cost drops 
to $4.40 per hour. 

School makes computer literacy 
mandatory for graduation 

Whether computer literacy should, or 
should not, be a required high school 
subject is a frequent topic of debate in 


educational circles. Advocates claim that 
computer knowledge is now necessary 
for all citizens, while detractors argue 
that such courses crowd traditional 
basic subjects out of the curriculum. At 
least one school in Fort Worth, TX, 
appears to be jumping on the pro- 
computer bandwagon. 

Computer literacy is now a required 
subject at Nolan Catholic High School. 
Starting in fall, 1982, it will be 


mandatory for graduation. Twenty-one 
TRS-80 systems are being used in 
both classroom and school administra- 
tion applications. 

The school, under the direction of 
Brother Tony Pistone, SM, the school 
principal, has set up a computer center 
equipped with 15 microcomputers. Two 
more are stationed in math classes. 

Brother Pistone indicated that the 
teachers, students and parents were 


INFOSOFT Has a Better Way 

l/OS ™ Infosoft/operating system 

• Full CP/M™, CDOS™, SDOS™ compatibility 

• Autostart and turnkey capabilities 

• Up to 15 disk units of any mix 

• Adaptable to most 8080/8085/Z80 systems 

• Up to 975 megabytes of on-line data storage 

'New! Developed from the I/OS single-user system* 
Introducing 

MULTI/OS™ 

the complete multi-user operating system 

Ail features of the single-user I/OS plus 

• Up to 16 independent users and/or tasks 

• Multiple printers with automatic spooling 

• Record/file lock capability 

• Up to 56k bytes in each user partition 


yyp'Daisv ™ word processor 

• Extensive disk features 
tailored to your operating 
needs 

• Thirty-six text buffers 

• Standard formats can be 
stored and recalled 

MAILMERGE™ produce selected 
mailings, labels or reports, 
sorted as required 


NSBASIC ™ Interface 

• Get all the advantages 
of Northstar Basic 
with I/OS or CP/M 

• Includes: 

-Basic conversion 
-NSDOS to I/OS or 
CP/M file mover 
-Source file list 

• Fully self-installing 

• NSBASIC gives you 
full use of your 
memory and disk 
space 


Call us today 


CP/M is a registered trademark of Digital Research. CA 
Northstar is a registered trademark of Northstar Computers 
COOS is a registered trademark of Cromemco 
SOOS is a registered trademark ol SO Systems 
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Protect yourself year around 
against the high cost of static 

Problems like the one above don’t dis- 
appear when the humidity goes up. 

For one thing, in the office environment 
where most electronic equipment is 
used, air conditioning often keeps 
humidity lower than the outdoor reading. 


More importantly, while humidity may 
help to keep static charges below the 
2500-volt level necessary to feel a 
shock, as little as 500 volts can cause 
a malfunction in sensitive equipment. 

In other words, you can still wind up with 
“memry” loss or alteration, faulty data, 
video wipe-out or unwanted mechanical 
actions. 


And that costs money any time of the 
year. 


The solution is simple 



3M Static Control 
Floor Mats 
can 
create 
an inex- 
pensive 
“island of 
protection” 
around your 
delicate electronic 
equipment, harmlessly 
draining the static charge 
from operators and other personnel. 


For as little as the cost of a single static- 
related service call, you can say 
goodbye to all these problems. 


3M Static Control Floor Mats come in 
hard mats for easy wheeling of castered 
chairs, or soft mats for comfortable 
standing. 


For the name of a dealer near you, call * 

1-800-328-1300. 

(In Minnesota, call 1-800-736-9625.) 

Ask for the Data Recording Products Division 


3M Hears You . . . 



enthusiastic and supportive of the 
program. He expressed the importance 
of this new step by saying, “The idea I 
would like to suggest is that reading, 
writing and arithmetic are the three R’s 
of the past, and they are still the basic 
competencies. But computer literacy is 
perhaps the fourth R. We really look 
forward to preparing our students both 
for entering college and for entering life 
in terms of this almost basic skill.” 

Language introduced for 
innovative educational techniques 

Tl LOGO, a computer language that 
helps students in primary through high 
school develop problem-solving skills 
has been introduced by Texas Instru- 
ments, Inc., Dallas, TX. 

Designed for use on the TI-99/4 
personal computer, the language is the 
result of cooperation between Tl and the 
Massachusetts Institute of Technology. 
It has been extensively tested at the 
Lamplighter School in Dallas, TX and in 
New York City public schools. More than 
1,000 students ranging from nursery 
school through ninth grade have used 
the language, and it has been given 
a very favorable reception by both 
students and teachers. In the words of 
one teacher, “The language creates an 
environment in which a child can pro- 
gress at his or her own pace. This 
encourages the child to develop a 
positive self-image. It’s exciting to see 
the children interact with the computer.” 

Tl LOGO is structured so that even 
young children can successfully use the 
computer with little formal instruction. 
They use the typewriter-like keyboard 
to draw geometric figures and designs. 
They can also create multi-colored 
shapes on the display screen— such as 
rockets, balls, or trucks— and cause 
them to move in selected directions 
and speeds. 

Although these activities have strong 
appeal to very young children, they can 
also lead the student to explore activities 
of an increasingly complex nature. In 
order to accomplish a task, the student 
must teach the computer, what to do. 
For instance, if the student wishes to 
stage a rocket “blast-off” on the display, 
he or she may need to teach the com- 
puter such things as the shape, color, 
direction, and speed of the rocket. 

Australian broadcasting corporation 
tests French teletext system 

Australia has joined the growing list of 
countries experimenting with Antiope, 
the French broadcast teletext system. 

The Australian Broadcasting Commis- 


sion has announced that it is starting 
field trials of Antiope. The decision to 
turn to Antiope followed unsatisfactory 
trials of the British teletext system. 

ABC officials said the British system, 
which was originally designed for use 
in UHF stations, has not tested well on 
the low-numbered VHF channels used 
by ABC. Data was distorted in its 
passage from the transmitter to the 
TV set, according to ABC, so that 
errors or omissions in the pages of 
information occurred. 

A more rugged system, meaning one 
that is less susceptible to error, is 
imperative in a teletext system that is 
likely to be used to convey vital financial 
data, such as stock market quotations 
where an error in a single digit 
could have serious consequences for 
the viewer. 

Unlike the defined format of the British 
system which is synchronized to the TV 
line structure, Antiope has an asynchro- 
nous transmission. In addition, the 
speed of transmission is easily adjusted 
to minimize the possibility of error, and 
Antiope’s patented transmission system, 
DIDON, has its own correction capability. 

Integrated word processing 
achieved in curriculum package 

The first integrated word processing 
curriculum to train operators in both 
business concepts and word processing 
techniques has been introduced by 
Lanier Business Products, Atlanta, GA. 

“With business and industry projec- 
tions showing that more than 5 million 
word processing operators are required 
by 1985, the Automated Business 
Curriculum gives both educators and 
trainers the tools to instruct and 
prepare new operators,” said Charlie 
Hall, the firm’s vice president, typing 
systems division, in making the new 
product announcement. 

“The only way to meet this fast 
moving requirement is through a co- 
operative effort of educators and 
suppliers of word processing equipment 
and that is exactly the method we used 
to develop this integrated training 
package,” Hall stated. 

The program contains student refer- 
ence guides, a student learning center 
with audio cassettes, and an instructor’s 
guide in one package. The instructional 
material also contains self-check 
quizzes and actual office concepts 
and operations. 

The program was jointly developed 
by Lanier word processing specialists 
and a National Educational Advisory 
Council, comprised of seven leading 
word processing professors. 
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THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS- 80 TB * MICROCOMPUTER 


SOFTWARE 
FOR TRS-80™ 
OWNERS 


f TRS-80™ IS A TRADEMARK OF TANDY CORP. 


CQMPUTRQNICS 


MONTHLY 
|i NEWSMAGAZINE 
JJ FOR TRS-80™ 
C. OWNERS 


MONTHLY NEWSMAGAZINE 
Practical Support For Model I, II & III 


NOW IN OUR 4th YEAR 


• PRACTICAL APPLICATIONS 

• BUSINESS 

• GAMBLING • GAMES 

• EDUCATION 

• PERSONAL FINANCE 

• BEGINNER S CORNER 

• NEW PRODUCTS 

• SOFTWARE EXCHANGE 

• MARKET PLACE 

• QUESTIONS AND ANSWERS 

• PROGRAM PRINTOUTS 
AND MORE 


PROGRAMS AND ARTICLES PUBLISHED IN RECENT ISSUES 
INCLUDE THE FOLLOWING: 

• FINCALC A COMPLETE FINANCIAL APPLICATIONS PACKAGE 

• INFORMATION SYSTEM REVIEW 

• STATISTICAL COMBINATIONS 

• PASCAL’S TRIANGLE 

• ASSEMBLY LANGUAGE FOR BEGINNERS 

• DISK FILES 

• MOD-III REVIEW 

• KEYBOARD THUNDER AND LIGHTING EXPLAINED 

• DOS COMMANDS IN LEVEL II 

• PROBABILITY CURVE GENERATOR 

• CALCULATOR SIMULATIONS 

• THE MEGABYTE GAP 

• STOCKS AND BONDS 

• BUDGET ANALYSIS (FOR BUSINESS AND HOME) 

• NEWDOS/80 REVIEW 

• DUTCHING - THE HORSE SYSTEM THAT CANT LOSE 

• A SIMULATED GOLF GAME 

• CONTINUOUS FORM SOURCES 

• TAX/SAVER REVIEW 
AND MORE 




FINCALC 




A Complete Financial Analysis Package Used 


* ' NV V?« 

riGfC'W* To Calculate Markup, Margin, Annuities, Compound Interest, Nominal 
O* ^ And Effective Rates, Sinking Funds, Mortgage Calculations, Future Value, 
Savings and Insurance, Percentage Difference Between Two Numbers, 
Amortization Schedule and More 


SEND FOR OUR NEW 64 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS-80™ PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE 


* All programs arc supplied on cassette (add $3 for Diskette Version - add $5 for modified Mod-II Version). 


iCQMPUTRQNICSi 

ISAATVevUXTCAI. APRJCATCTJS S€«VC£ 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

ONE YEAR SUBSCRIPTION $24 

TWO YEAR SUBSCRIPTION $48 

SAMPLE OF LATEST ISSUE $ 4 

START MY SUBSCRIPTION WITH ISSUE. . 


NEW TOLL-FREE 

ORDER LINE 

(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 


(#1 - July 1978 • #12 - June 1979 • #24 - July 1980 • #30 - January 1981) 



HOUR 

24 ORDER 

LINE 



(914) 425-1535 


NEW SUBSCRIPTION RENEWAL 


CREDIT CARD NUMBER 


.EXP. DATE. 


SIGNATURE NAME 

ADDRESS CITY : STATE ZIP 

*** ADD S12/YEAR (CANADA, MEXICO) - ADD $24/YEAR AIR MAIL - OUTSIDE OF U.S.A., CANADA & MEXICO *** 


AUGUST 1981 


CIRCLE INQUIRY NO. 23 


INTERFACE AGE 21 


]URispRu6ent 
computer sr" 



computer, et. al. owned by the corporate taxpayer where each 
microcomputer was located at the respective realtor’s offices 
by lease arrangement. The IRS held that the newly purchased 
and leased computers used in the franchising operation 
qualified for the investment tax credit so dear to us all. 

The second private letter ruling is somewhat unique. In brief 
summary, several parties purchased a building and leased 
computer equipment. The financing was accomplished from 
tax exempt Industrial Development Bonds. The nature of the 
business enterprise was unspecified. The holding of this 
ruling was that the party leasing the computer equipment also 
qualified for an investment tax credit. 

What interests me about this ruling is that the IRS is 
extremely reluctant to permit certain deductions and credits, 
i.e. investment credits upon a project financed by tax exempt 


The Detection and Avoidance of Spotted Elephants 

Two private letter rulings issued by the IRS (though not 
earthshaking) are worthy of mention. First, a private letter 
ruling is the position taken by the IRS with respect to a 
taxpayer. Technically, a private letter ruling is good only 
between the taxpayer and the IRS and cannot be used by any 
other taxpayer against the IRS. In reality, I would have little 
difficulty with my conscience in wallpapering the IRS’ office 
with private letter ruling if I felt they were helpful to my client. 

The first ruling was a request by a corporate taxpayer whose 
business plan was to create a franchise and sell franchises to 
owners of commercial realty providing the owner with national 
recognition and a uniform system of management. The national 
recognition, it was felt, would enable building owners to obtain 
tenants from the national referral system established by the 
franchisor. Facilitating the referral operation was a micro- 
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LA34 DECwriter IV 

995 

95 

53 

36 

LA34 DECwriter IV Forms Ctrl. . 
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LAI 20 DECwriter III KSR 

2,295 
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83 

LAI 20 DECwriter III R0 

2,095 
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75 
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69 
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1,295 
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104 
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175 

119 
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3,395 
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181 

123 

Letter Quality R0, 55 CPS — 

2,895 

278 
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104 

730 Desk Top Printer 

715 

69 

39 
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737 W/P Desk Top Printer 
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86 

48 
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If a true base 
is created, 
the lessor has 
the rights of ownership 
for tax purposes. 


funds. Why? The taxpayer is getting a tax credit on moneys 
generated by non taxable dollars; therefore, the IRS picks up 
the tax tab. 

Even more importantly, the IRS classified the lease as a 
“true’’ lease. The guidelines for what is a true lease vs. a 
disguised conditional sales contract are set forth in Revenue 
Ruling 55-540 (public ruling not private). In this famous ruling 
by the IRS, the IRS has set forth the criteria for whether or 
not the legal instrument entitled Equipment Lease is really a 
lease or not. If a true lease is created, the lessor has the 
rights of ownership for tax purposes, which include deprecia- 
tion and the election to retain or “pass through’’ the 
investment tax credit. 

If the lease fails the tests of Revenue Ruling 55-540 and is 
classified as a disguised conditional sales contract, the lessee 
is the owner. This means that the lessee is entitled to take 
investment tax credit and depreciation on the equipment. 
Usually the “true’’ problem arises upon audit two or three 
years down the line with the result that all the depreciation 
and investment tax credits are disallowed and, to add insult to 
injury, the IRS assesses interest and penalties as quite 
properly they should. 

Every business person should have an intimate knowledge 
of Revenue Ruling 55-540 prior to commencing leasing 
operations. As one judge on the Arizona Court of Appeals 
commented, it does not matter what you label your agreement: 
you can even call it a “spotted elephant,’’ the instrument is 
what its words define it to be; not what it is labeled. 

New publications 

A legal treatise entitled Forms and Agreements on Intellec- 
tual Property and International Licensing is a powerful tool for 
contemplating international computer operations. One dis- 
tinguishable feature of this three pound book is that the 
author discusses protection of computer programs and ROM 
protection in Latin. 

Those aspects of a computer program including flow charts 
and manuals are called Ocullegendic, meaning eye-readable. 
Object codes and the like are described as Oculopacic, 
meaning non eye-readable (literally eye-obscure). I must bring 
this column to a rapid close. I have decided to dash off to my 
opthalmologist to have my eyes checked. □ 
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Penny wise and software foolish. One of the 
best ways to cheat your business is to waste a whole 
lot of time on solutions that don’t work, or that can't 
grow with your business. And frankly, we get phone 
calls every day from computer users who’ve tried to 
get by on “bargain” software, and found that “bar- 
gain” software is the most expensive kind a business 
can own. 

Here’s a fact: if you have a real need for a 
computer in any of these areas: 

General Ledger 
Accounts Receivable 
Accounts Payable 
Order Entry 
Inventory Control 
i cyroll, 

any business software less than Structured Systems 
Financial Software is cheating your business. You’ll 
cheat yourself out of lots of time. Time spent with 




City State Zip 
Telephone ( 


systems which aren’t designed for high volume use. 
You’ll cheat yourself out of reliable audit controls 
and reliable error prevention features. Out of the 
training you invest in a system you outgrow when 
you need to add more disk storage, more customers, 
more data. You’ll be cheating yourself out of a soft- 
ware bargain in the truest sense of the word — the 
greatest value for your dollar. 

CP/M® microcomputer systems can do the 
job of minicomputers. Structured 
Systems software makes that po- 
tential a reality. Right now, 
hundreds of businesses 
are profiting from the 
financial controls and 
operating efficiency of 
SSG financial software. 

So can yours. 


r 


Take it easy on yourself. 

But sentence your computer 
to hard labor. 


Please send more 
information on your 

□ General Ledger 

□ Accounts Payable 


Stfoc 


C>\CMY 


□ Accounts Receivable □ Order Entry 

□ Payroll □ Inventory Control 


CP/M is a registered trademark of Digital Research. 


Structured Systems Group 

5204 Claremont, Oakland, ^California 941 16 (415)5471567 incorporated! 
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The Electronic Easel 

Extended Basic on the TRS-80 color computer provides 
the most powerful set of built-in art and sound commands of 
any popular home computer. But you can’t use these 
commands if your computer lacks Extended Basic, or you 
don’t own a color computer. This month I have taken four of 
the drawing commands available in Extended Basic and put 
them together into an enjoyable art package. The commands 
are: LINE, CIRCLE, GET and PUT. 

It is possible for this program to fail in a 4K computer. If it 
does, remove all REMark statements. Run the program and 
play with the two joysticks. You should see two white dots 
moving around on a black screen. To draw, use the keyboard 
as follows. 

L: Draw a line between the two dots. 

C: Draw a circle whose center is at the right joystick 
dot and whose edge is on the left joystick dot. 

O: Draw using black (erase). 

1 : Draw with green. 

2: Draw with yellow. 

3: Draw with blue. 

4: Draw with red. 

5: Draw with buff (white). 

6: Draw with cyan (blue green). 

7: Draw with magenta (near purple). 

8: Draw with orange. 

G: Get the picture inside the box on the screen whose 
upper left corner is one blinking light and whose 
lower right corner is another blinking light. 

P: Put on the screen the last picture obtained with 
the G key. The upper left corner of the picture will 
be placed at the blinking light controlled by the 
right joystick. 

When drawing, you may notice that moving the blinking 
dots across the picture may change the colors of objects 
already drawn. There is no way to easily correct this problem. 
It is part of the design of the low resolution graphics hardware 
built into the color computer. If you convert the program to an 
Apple or Atari, this problem will disappear. 

The line routine has several fine features. First, it doesn’t 
use either division or multiplication. This provides a nice 
routine to convert it into machine language. It also draws a 
balanced line. Most line drawing methods use division, which 
tends to create a line with less slope at its beginning and 
more slope at the other end. 

But the routine also has one bad feature: It Is not obvious 
and nearly impossible to understand. This is explained by the 
fact that it was developed by three computer scientists 
working with I.B.M.: Louis Cesa, Eduardo Kellerman, and 
Robert Hitchcock Sr. Often in computer science, the better, 


faster, and more compact ways of doing things are hard to 
understand and sometimes resemble magic. 

The secret is the running average R. Line 1000 starts this 
running average at 0 and determines the distance along the 
X-axis (DX) and Y-axis (DY) between the two points. The cur- 
rent point on the line to be drawn is (X,Y). Line 1040 deter- 
mines if this point is on the screen and, if it is, line 1045 plots 
it. Since the color computer handles black as a special case, 
line 1045 checks the color. If it is black, the point on the 
screen is turned off. Otherwise, the correct color is plotted. 

The line routine next divides into two cases. Lines 1090 to 
1110 draw the line if it is longer along the X-axis, while lines 
1140 to 1160 draw the line when it is more vertical. Since 
both cases are mirror images, we will study the first only. Line 
1090 checks to see if the final point has been plotted. If so, 
the routine is finished. 

Each time a point is plotted, the height of the complete line 
is added to the running average (R = R + DY) and the current X 
value of the point is moved one closer to the end-point. To do 
this, line 1100 uses comparisons within an equation. 
Remember that if a comparison is true, the value is - 1 , and if 
it is false, the value is 0. In this case, X is incremented by one 
if the end point is to the right of the beginning (X2>X1) or 
decremented by one if it is to be left (X2<X1 ). Next, line 1105 
determines if it is time to move the value of Y one closer to 
the end-point. 

If the running average is less than half the length of the line, 
this segment of the line must stay horizontal and the routine 
loops. If R is big enough, however, Y is moved one closer to 
the end-point and the horizontal length of the line is subtracted 
from the running average. Simple? If not, try some examples 
on graph paper. Here is what happens when a line is drawn 
from point (0,0) to point (14,6). 


DX = 14 DY = 6 


X 

R ( + 6) 

Y 

R(-l4) 

0 

0 
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10 
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-4 
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13 

8 

6 

-6 

14 

0 

6 



The next routine draws a circle whose center is at (XI , Y1 ) 
and which contains another point (X2, Y2) on its circum- 
ference. The circle is drawn without the need of a square root 
function. Instead of computing the Y value of the next point 
on the circle using the equation Y = SQB(D*D -X*X), the 
routine finds the next point by following the curve itself. 

The next point on a circle is on the line perpendicular to the 
radius of the circle at the current point. To work, the program 
assumes the center of the circle is at location (0,0). If this is 
true, the location of the point on its circumference is 
(X2 - XI ,Y2 - Y1 ) and, since circles are perfectly symmetrical, 
there is a point on the circle with the following positive 
coordinates: (ABS(X2 - XI ),(ABS(Y2 - Y1 )). Line 2000 assigns 
these coordinates to X and Y, the first point on the circle to be 
drawn, and line 2010 stops the routine if this is also the center 
of the circle. A circle with a radius length of 0 is no circle. 

Circles are perfectly symmetrical. Therefore, by reversing 
the values of X and Y, a point can be plotted in each of its four 
major quarters: upper right (X>0, Y>0), upper left (X<0, Y>0), 
lower left (X<0, Y<0) and lower right (X>0, Y<0). The routine 
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Proven Performance with 7,000 Controller® Packages 
now being used by satisfied customers. 

Specially designed for users who have no prior computer or 
accounting knowledge. 

Fast, technical support for you through nation wide, toll-free 
lines to our Customer Service Department. 

Simple, all programs are menu driven with built in fail safe 
protection that allows error free operations. 

A total system approach with add-on packages that allow 
you to meet all your business needs. 

There is other business application software on the market 
all claiming it is the best. But, only the Dakin5 Controller 
Package has recently won the International Computer Pro- 
grams (ICP) Award for one million dollars in sales the first 
year on the market. 


The Analyzer is a simple to operate management tool 
which utilizes The Controller as a data base. Little or no 
operator time is required and information is produced 
automatically that would be virtually impossible to gen- 
erate manually. The Analyzer produces 1 6 decision mak- 
ing reports which allow for the comparison of business 
activities on a monthly, quarterly, and yearly basis. These 
include The Cash Flow Report which projects the amount 
of money available for the next 4 months, allowing for 
realistic decisions for the use of available cash. Because 
all financial information used by The Analyzer is produced 
by The Controller, tighter control can be exercised and 
immediate decisions can be made if the results are not as 
planned. 

Dakin5 isn’t stopping with only these products designed for 
the business. The following will be available in late Summer 
or early Fall. 


The new Controller® 1.1 is a comprehensive accounting 
system comprised of Accounts Payable, Accounts Receiv- 
able and General Ledger. It has improved processing 
speed, requires less disk swapping and is printer inde- 
pendent. It’s fail safe and error free, which makes The 
Controller ideal for the businessman who wants maximum 
output with no worry. The Controller package shortens 
bookkeeping time, allows for easy tracing of transactions 
thanks to audit trails, and warns of data entry errors via 
“audio beeps". The Controller also protects the user from 
losing important business information by automatically 
making a back-up copy of all operational data after posting. 
The Controller prints statements and checks and gener- 
ates all reports necessary for the running of a successful 
business. The reports are so complete it’s more like having 
an accountant 24 hours a day than a computer system. All 
of these features make The Controller software the best 
accounting package for your business. 

What makes The Controller Package even better is 
The Analyzer® Package. The Controller 
software was developed to serve 
as an operational aid. 


• The Controller’s Bookkeeper™ Package 

• The Controller Interfacer™ Manual 

• The Depreciation Planner™ Package 

• The Visual izer™ Package 

• The Budget Planner™ Package 

Dakin5 is committed to helping you solve the right prob- 
lems. That’s the Dakin5 difference. 

For more information see your local Apple Retailer or con- 
tact Dakin5 Corporation at P.O. Box 21187, Denver, CO 
80221, Phone: 800 525-0463. 

The Controller, The Analyzer, The Controller Interfacer, The Controller's 
Bookkeeper. The Depreciation Planner, The Visualizer and The 
Budget Planner are trademarks of Dakin5 Corporation. 

Apple is trademark of Apple Computer Inc. 

The Controller is marketed by Apple 
Computer Inc. 

®1981 DAKIN5 
CORP 
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on line 2210 uses this fact to set up and call the plotting 
program starting at line 2250, four times. Each time, it plots a 
different one of the four mirror images of the point at (X,V). 
The first thing the plotting program does is correct the values 
of X and Y by adding the real coordinates for the center of the 
circle. Then, on line 2255, it determines If the point is on the 


• Multiple screens (for animation) 

• Partial circles 

• Drawing boxes 

• Generation of complex shapes which can be scaled, 
rotated, or placed at relative angles to other shapes. 
These shapes can also be used as “subroutines” or 
“sub-shapes” that are part of other shapes. 

• The inside of any closed area on the screen can be 
filled with a color. 

• When PUTting a picture on the screen, use logic to 
place it there: OR the picture onto the screen, AND it 
onto the screen, or NOT the picture onto the screen. 

Other graphic commands 


screen and, on line 2260, places the correct value (black or 
color) at the point. 

The circle drawing routine is divided into two parts. The 
first part draws from the original point on the circle counter- 
clockwise until it reaches the Y-axis, or X<0. The second part 
starts at the original point and draws clockwise until it reaches 
the X-axis, or Y<0. Since the two parts are nearly identical, 
we need only review the first. 

The slope of a line that starts at (0,0) and ends at point 
(X,Y) is Y/X. This is the slope of the radius of the circle. The 


slope of the line perpendicular to this line, the tangent, has a 
slope of X/Y. To use this formula, the program must make 
sure that Y can’t equal 0. If it does, setting it slightly above 0 
on line 2060 leaves the program’s accuracy reasonably 
intact. Normally, the slope we need is X/Y, but our dots aren’t 
square. They are taller than they are wide. To correct this, 
line 2070 uses a value of .5*X/Y for the slope. 

Next, line 2070 checks to see whether the current point is 
closer to the Y-axis (R<1) or X-axis. If the point is closer to 
the Y-axis, then X is decreasing more rapidly than Y is 
increasing and the program computes the next point on the 
circle as (X-1.Y + R). If the current point is closer to the 
X-axis, Y is changing faster than X and the position of the next 
point on the circle is (X - 1 /R,Y + 1 ). Once the new point has 
been found, it is plotted, along with all its images, and the 
program loops around to finish the circle. 

The last two drawing routines are short and easy to under- 
stand. The first takes an image from the TV screen and puts it 
in the number array A. The second routine takes the image 
stored in array A and places it back on the screen. Both use 
four values to describe where on the screen the image is 
located: XI and X2 point to the upper left corner of the box 
containing, or to contain, the image, and XX and YY are its 
width and height. 

Lines 3000 and 3040 form the outside loop for the first 
routine. Here I moves across each column of the image while 
II moves across each corresponding column of A. The inner 
loop is formed by lines 3010 and 3030. At each column in the 
image, pointed to by I, J travels vertically down the rows, 
while JJ moves down each corresponding row in A. As a 
result, at line 3020, every point of the image is examined. 

If the point is still on the TV, its value is placed in array A. If 
the point contains a character and not a colored dot then 
POINT(l,J) is equal to -1. By taking the absolute value of 
POINT, all text on the screen is changed to color number 1, 
or green. Since this is the same color as a blank, the image 
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placed in A is the same as the image on the screen with all 
text blanked out. 

The PUT routine on lines 4000 to 4070 is nearly identical 
to the GET routine we just studied. The only differences are 
on lines 4020, 4030, and 4040. Instead of getting the image, 
it must be put back on the screen. To do this, line 4020 gets 
the color of the image and line 4030 determines if the point 
to be colored is on the TV screen. If it is, line 4040 sets the 
correct point on the screen to its new color, or black, 
depending on the value of CC. 

Remainder of loop formed 

The program variables are set up on lines 60 to 80. Here 
the GET and PUT array A is dimensioned, the initial color C is 
defined, and the screen cleared to black. The remainder of 
the program, from lines 1 20 to 41 0, forms the art loop. First, in 
lines 1 20 and 1 30, the two values of each joystick are used 
to define the coordinates of the blinking lights: (XI ,Y1 ) and 
(X2,Y2). Then, in lines 170 to 240, they’re blinked. 

This is done by first looking at the color already on the 
screen (K = POINT(X1 ,Y1 )) and coloring the spot if it is black, 
or blackening it if the spot is colored. Then, after getting the 
artist’s request on line 190, the original color is put back. If it 
was originally black, it is blackened, and if it was colored, the 
original color is restored. 

The remainder of the program follows the artist’s 
commands. If he made no request, the program loops back to 
line 120 and looks at the joysticks again. If a request was 
made, lines 290 through 330 obey it; commands P, L, and C 
are handled easily, and setting the new color on line 330 is 
straightforward. The only difficulty is obeying the G, or GET 
request. This is figured out on lines 380 to 410. 

The GET command insists that the upper left corner of the 
image is at (XI ,Y1 ), but the artist can place either blinking 
light there. To correct this, line 380 computes the width, XX, 
and height, YY, of the box containing the image using the 
absolute distance between XI and X2, and Y1 and Y2. As an 
example, if XI = 3 and X2 = 1 0, ABS(X2 - XI ) + 1 = 8, which is 
the correct number. Likewise, if XI =10, and X2 = 32, 
ABS(X2 - XI ) + 1 =8 and the result is the same. The next two 
lines, 386 and 387, check to see which light is, in fact, at the 
upper left corner. If it is (X2,Y2), then the values of XI and Y1 
are changed. 

Finally, lines 390 and 400 make sure that a box bigger than 
array A isn’t used, and line 410 calls the GET routine on line 
3000. Try using the program to create real art on the TV 
screen. You may be surprised at how easy and fun it is. In 
particular, I found the GET and PUT routines to be extremely 
powerful tools for filling areas with patterns, or even solid 
color. Experiment with the program. Is there anything you 
might want to add? How about saving pictures on tape? If you 
come up with any additions, or if you convert it to another com- 
puter, send in a listing and we can share it with other readers. □ 


Program listing 

10 REM THE ELECTRONIC EASEL 

20 REM 
30 REM 

40 REM SET UP STARTING CONDITIONS 
50 REM 

60 DIM A( 10 , 10) 

70 CLS 0 
80 C-5 
90 REM 

100 REM THE DRAWING LOOP 
110 REM 

120 Xl-JOYSTK(O) :Yl-INT(JOYSTK(l)/2) 

130 X2-JOYSTK(2) :Y2-INT(JOYSTK(3)/2) 

140 REM 

150 PEM BLINK THE TWO DRAWINC LICHTS 
160 REM 

170 K-P0INT(X1 ,Y1) : IF K>0 THEN RESET(Xl.Yl) ELSE SET(X1,Y1,C) 
180 L»POINT(X2,Y2):IF L>0 THEN RESET(X2,Y2) ELSE SET(X2,Y2,C) 
190 A$-INKEY$ 

200 REM 

210 REM UNBLINK THE DRAWING LIGHTS 
220 REM 


IT’S 

GOOD 

BUSINESS 


From dilithium Press 


SMALL COMPUTERS FOR THE 
SMALL BUSINESSMAN 
Nicholas Rosa and Sharon Rosa 

If you’ve ever considered a computer for 
your business but didn’t know where to 
turn, this is the book that will arm you 
with all the information you’ll need to 
make an intelligent, cost-effective 
decision. 

$12.95 

FROM THE COUNTER TO THE 

BOTTOM LINE 

Carl Warren and Merl Miller 

How does the small businessman use 
the computer? This book provides some 
of the answers. It is an accounting 
primer that will give you the basic con- 
cepts of accounting needs for a small 
business. It includes a description of 
each subsystem and the procedure for 
their application. 

$13.95 

HOW TO MAKE MONEY WITH 
YOUR MICROCOMPUTER 
Carl Townsend and Merl Miller 

Your new micro can be used as a lever 
to multiply your income. Loaded with 
concrete examples, it will help you get 
things off to a flying start with dozens 
of money-making ideas. 

$9.95 



toll free order number 
1 - 800 - 547-1842 
Write for Free Catalog! 

dilithium Press 

P.O. Box 606 
Beaverton, Oregon 97075 
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An Atlanta bulletin board system uses a Hayes 
S-100 modem around the clock. Since March 1979. 
it has logged over 21 .500 calls and been down 
a mere 10 minutes. For performance like this, 
depend on the Hayes Micromodem 100.™ Fea- 
tures include automatic dialing/answering. 45 to 
300 baud operation, a built-in serial interface and 
direct connection to any modular phone jack. 

The Micromodem 100 — and Micromodem II™ 
for Apple II* computers — are now available na- 
tionwide. Call or write for the name of your 
nearest dealer. 

©Hayes 

Hayes Microcomputer Products Inc. 

5835 Peachtree Corners East, Norcross. GA 30092 (404) 449-8791 

Mirromodem 100 A Micromodem II are trademarks of Hayes Microcomputer Products Inc TM Apple Computer Inc. 
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For CP/M® CBASIC™2 Systems 
Distributed on 8" single density. 

We Need Dealers 

for our 

LEGAL BILLING AND 
TIMEKEEPING SYSTEM 

License Fee, which includes Dealer Package with source 


code and two User’s Packages $ 750.00 

Royalty Fee for each subsequent sale, includes Manual 
and Disk $ 100.00 

Manual and Demo Disk $ 75.00 

Manual Only $ 40.00 

ALSO 

General Ledger for Law Office $ 245.00 

Manual Only $ 25.00 

Micr o 

10001 Hickory Hill Lane 

Huntsville, Alabama 35803 CRAFT 

(205) 883-1817 | NC 

CP/M is a trademark of Digital Research. Inc 


CBASIC is a trademark of Compiler Systems. Inc. 
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230 IF K-0 THEN RESET(Xl.Yl) ELSE SET(X1,Y1,K) 

240 IF L-0 THEN RESET(X2,Y2) ELSE SF.T(X2 , Y2 , L) 

250 IF A$ -” H THEN 120 
260 REM 

270 REM ACT ON ARTIST'S REQUEST 
280 REM 

290 IF A$-**G" THEN 380 

300 IF A$-"P" THEN GOSUB 4000 

310 IP A$ - " L " THEN GOSUB 1000 

320 IF A$-"C" THEN GOSUB 2000 

330 IF (A$>-"0") AND (A$<"9") THEN C-VAL(A$) 

340 GOTO 120 
350 REM 

360 REM PREPARE FOR PICKING UP A PICTURE 
370 REM 

380 XX-ABS(X2-X1)+1:YY-ABS(Y2-Y1)+1 

386 IF X2<X 1 THEN X1-X2 

387 IF Y2<Y1 THEN Y1-Y2 
390 IF XX>10 THEN X-10 
400 IF YY> 1 0 THEN Y-10 
410 GOSUB 3000 : GOTO 120 
950 REM 

960 REM 
970 REM 

980 REM FAST, ACCURATE LINE ALGORITHM 
990 REM 

1000 R-0:DX-ABS(X2-X1) :DY-ABS(Y2-Y1) 

1005 X-XI:Y-Y1 
1010 REM 

1020 REM PLOT THE CURRENT POINT 
1030 REM 

1040 IF (X<0) OR (X>63) OR (Y<0) OR (Y>31) THEN 1050 
1045 IF C-0 THEN RESET(X , Y) ELSE SET(X,Y,C) 

1050 IF DX<DY THEN 1140 
1060 REM 

1070 REM HANDLE LINES NEARER TO THE HORIZONTAL 
1080 REM 

1090 IF X-X2 THEN RETURN 
1100 X-X+(X2<X1)-(X2>X1) 

1105 R-R+DY:IF R+R<DX THEN 1040 

1110 Y-Y+(Y2<Y1)-(Y2>Y1) :R-R-DX:GOTO 1040 

1115 REM 

1120 REM HANDLE LINES NEARER TO THE VERTICAL 
1130 REM 

1140 IF Y-Y2 THEN RETURN 
1150 Y-Y+(Y2<Y1)-(Y2>Y1) 

1155 R -R+DX : IF R + R <DY THEN 1040 , 

1160 X-X+( X2<X 1 ) -( X2>X 1 ) :R-R-DY:GOTO 1040 
1950 REM 
1960 REM 
1970 REM 

1980 REM DRAW CIRCLES WITHOUT NEEDING SQUARE-ROOTS. 

1990 REM 

2000 X-ABS(X2-X1) : Y-ABS ( Y2-Y1 ) 

2010 IF X+Y-0 THEN RETURN 
2020 GOSUB 2210 
2030 REM 

2040 DRAW COUNTER CLOCKWISE 
2050 REM 

2060 IF Y-0 THEN Y-.01 

2070 R-.5*X/Y:IF R<1 THEN X-X-l : Y-Y+R : GOTO 2090 
2080 Y-Y+1:X-X-1/R 
2090 GOSUB 2210 

2095 IF X<-0 THEN 2130 ELSE 2070 
2100 REM 

2110 REM DRAW CLOCKWISE 
2120 REM 

2130 Y-ABS( Y2-Y 1 ) : X-ABS(X2-X1 ) 

2135 IF X-0 THEN X-X+.01 

2140 R-2*Y/X;IF R<1 THEN Y-Y-l : X-X+R : GOTO 2160 
2150 X-X+l: Y-Y-l/R 
2160 GOSUB 2210 

2165 IF Y<-0 THEN RETURN ELSE 2140 
2170 REM 

2180 REM PREPARE TO PLOT A POINT IN ALL 
2190 REM FOUR QUARTERS OF THE CIRCLE 
2200 REM 

2210 GOSUB 2250:X— XsGOSUB 22 50 : Y— Y : GOSUB 2250:X— X: 
GOSUB 2250: Y--Y sRETURN 
2220 REM 

2230 REM PLOT THE POINT 
2240 REM 

2250 X-X+Xl: Y-Y+Yl 

2255 IF (X<0) OR (X>63) OP (Y<0) OR (Y>31) THEN 2270 
2260 IF C-0 THEN RESET(X.Y) ELSE SET(X,Y,C) 

2270 X-X~X1:Y-Y-Y1 
2275 RETURN 
2950 REM 
2960 REM 
2970 REM 

2980 REM PLACE AN IMAGE IN ARRAY A 
2990 REM 

3000 I 1-0 : FOR I-Xl TO Xl+XX-1 
3010 J J-0 : FOR J-Yl TO Yl+YY-l 

3020 IF (I<-63) AND (J<-31) THEN A ( I I , J J) -ABS ( POINT( I , J) ) 

3030 J J-J J+l : NKXTJ 

3040 II-II+l : NEXTI 

3050 RETURN 

3950 REM 

3960 REM 

3970 REM 

3980 REM PLACE IMAGE ON SCREEN FROM ARRAY A 
3990 REM 

4000 I 1-0 : FOR I-Xl TO Xl+XX-l 
4010 J J-0: FOR J-Yl TO Yl+YY-l 
4020 CC-A(II.JJ) 

4030 IF ( I >6 3 ) OR (J>31) THEN 4050 

4040 IF CC-0 THEN RESET(I.J) ELSE SET(I,J,CC) 

4050 J J-J J+l : NEXTJ 
4060 I I-I 1+1 : NEXTI 
4070 RETURN 
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The MX-100. Not just better. Bigger. 

Epson. 


Our MX-80 was a pretty tough act to follow. I mean, 
how do you top the best-selling printer in the world? 

Frankly, it wasn't easy. But the results of all our 
sleepless nights will knock your socks off. 

The MX-100 is a printer that must be seen to be be- 
lieved. For starters, we built in unmatched correspon- 
dence quality printing, and an ultra- high resolution bit 
image graphics capability. Then we added the ability to 
print up to 233 columns of information on 15" wide 
paper to give you the most incredible spread sheets 
you're ever likely to see. Finally, we topped it all off 
with both a satin- smooth friction feed platen and fully 
adjustable, removable tractors. And the list of standard 
features goes on and on and on. 

Needless to say, the specs on this machine — and 
especially at under $1000 — are practically unbelievable. 
But there's something about the MX-100 that goes far 


beyond just the specs; something about the way it all 
comes together, the attention to detail, the fit, the feel. 
Mere words fail us. But when you see an MX-100, you'll 
know what we mean. 

All in all, the MX-100 is the most remarkable printer 
we've ever built. Which creates rather a large prob- 
lem for those of us at 
Epson. 

How are we going to 
top this? 

Your next printer. 

EPSON 

EPSON AMERICA, INC. 



23844 Hawthorne Boulevard • Torrance, CA 90505 • (213) 378-2220 
See the whole incredible Epson MX Series of printers at your Authorized Epson Dealer. 
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by Roger C. Garrett 


J 

An Invisible Lightpen 

A lightpen Is a very handy device that you can point at a 
spot on a CRT display with the computer knowing where you 
are pointing (figure 1). It can be used, for example, to select 
an item from a displayed list of options. Or, it can be used to 
draw figures on the screen by having the computer draw a dot 
at every indicated position. 

While your first impression is that the pen itself is somehow 
emitting light that is detected by the display screen, this is 
not the case. The pen consists simply of a lens and photo- 
detector mounted in a pen-shaped case. The pen only tells 
the computer whether or not it is detecting any light. 

If you are pointing the pen at some spot on the display that 
is currently on, the computer can know it. A problem arises, 
however, when you want the computer to know that you are 
pointing at some spot that is not already on, such as when 
you are drawing new spots. 
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V.I.P.’s Call A.E.I. 


because A.E.I. tests before shipping; has expertise 
on all items offered; and is price competitive. 


NORTHSTAR 

HRZ 1D32K CALL 

HRZ 2D32K CALL 

HRZ2Q32K CALL 

HRZ 2Q 64 K r a. i 

HARD DISK SYSTEM 

DYNA BYTE 

NEW SYSTEMS. . .LOW! CALL 

TERMINALS 

TELEVIDEO 91 2 CALL 

TELEVIDEO 920 CALL 

SOROC IQ 120 675 

HAZELTINE 1500 995 

PRINTERS 

NEC 5510 $2540 

NEC 5520 2900 

NEC 5530 2520 

ALL NECS. INC. TRACT. RIBBON & 
THIMBLE 

TI-820 1625 

TI-810 1495 

ANADEX DP 9500- OR 01 ... . CALL 


EPSON MX 80 BEST CALL 

EPSON MX 70 BEST CALL 

ANACOM 1150 

MORROW 

DISCUS 2+2 1 DRIVE $1250 

DISCUS 2D 1 DRIVE 935 

DISCUS M26 HARD DISK 3925 

SYSTEMS GROUP 

DM 6400 64 K 250ns $595 

DMB 6400 64 K 250ns 745 

2ND GENERATION- 

LATEST RELEASES CALL 

INDUSTRIAL MICRO SYSTEMS 

XLNT PRICES! CALL 

SSM— LOWEST PRICES! .... CALL 
SOFTWARE— DISKS 

WORDSTAR 330 

GRAHAM DORIAN— LOW! . . . CALL 
STRUCTURED SYSTEMS- 

LOW! CALL 

5" DISKS 26 

8" DISKS 30 


We Will Try To Beat Any Advertised Price 

Automated Equipment Inc. 

18430 Ward Street, Fountain Valley, Calif. 92708 
TOLL FREE ORDERING 

( 714 ) 963-1414 ( 800 ) 854-7635 

Q f 6 Q ftpQQooo « >> O H gff Qp| 
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There are two basic approaches to solving this problem. In 
one approach, we presume that the computer already knows 
approximately where the pen is pointing. The computer then 
displays a series of dots in that general area (often in a spiral 
or star-shaped pattern). As it momentarily displays each spot, 
it determines whether or not the pen is detecting it. 

If the pen registers ‘no’, the spot is erased and it goes on 
to the next spot in the pattern. If the pen indicates that it is 
detecting it, the spot is erased and the computer goes on to 
its next task when it knows where you are pointing. The pro- 
blem with this approach is that it presumes the computer 
already has a fairly good idea of where you are pointing, so it 



also possible that you aren’t even pointing at the screen, in 
which case you don’t want the computer flashing spirals or 
stars all over the place. 

The other approach solves some of these problems, but 
raises another one. In this approach, the computer only looks 
for the pen position when you specifically request it, usually 
by pressing the pen against the display screen, which trips a 
switch in the pen. Since the computer does not have any idea 
where the pen is, it sequentially tries every single spot on the 
display, not in a spiral or other such fancy pattern, but dot by 
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Meet fte Tiger with 

AHA0IAW 

a Digger cite. 


Introducing the remarkable 132-column 
Paper Tiger™ 560. The first full- width matrix 
printer to give you fully formed characters 
for a low $1695.* 

The new 560 features a staggered nine- 
wire ballistic type print head that overlaps 
dots in both horizontal and vertical planes. 

It bi-directionally prints up to 150 dense, text 
quality characters per second. 

The 560 also features a reliable cartridge 
ribbon that lasts up to four times as long 

presents a breakthrough in matrix printing 
ering the user excellent print quality wit) 
ce of a matrix printer. Employing a uniq 
red column" head manufactured by Integr 
creates high quality printouts by overla 

Paper Tiger 560 Print Sample 

as spool and cassette ribbons, separate 
heavy-duty stepper motors to drive the print 
head and advance the paper, plus true 
tractor feed. 

And famous Paper Tiger performance 
comes with every new 560. Like fixed or 
proportionately spaced text, programmable 
tabbing and business forms control, auto- 
matic text justification, print formats to 220 


columns, parallel and serial interfaces, self- 
diagnostics, and more. All inside the most 
compact printer of its kind. 

Need more stripes? Dotplot,™ our high- 
resolution raster graphics package, is stan- 
dard on every 560. 

For data processing, word processing 
and small business applications, this is your 
Tiger. The business-sized Paper Tiger™ 560. 

It's a Tiger you can count on. 

Call TOLL FREE 800-258-1386 (In New 
Hampshire, Alaska and Hawaii, call 
603-673-9100.) Or write: Integral Data 
Systems, Inc. , Milford, NH 03055. 



Tiger 560 

■S (Integral Data Systems, Inc. 
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The Horizon system. 

Now your small business can control costs by controlling 

your communications system. 


If your business is looking for ways to control costs, 
here’s something you should know about. 

The Horizon 8 communications system from Bell. 

It’s a system you can easily program to meet the 
specific needs of your company— and each person in your 
company. 

For example, you can control costs by controlling who 
can originate toll calls— and who can’t. 

You can make sure your WATS lines are used by mak- 
ing them easier to use. Busy executives can have instant access 
to them at the touch of a button. If all NXATS lines are busy, the 
system will let you know when a line is available. 

And as your company’s needs change, you can re-program the system yourself. 
Instantly. Saving more time and money. 

Best of all, the Horizon system fits a business with as few as five lines and 11 
telephones. 

Call your Bell Business Service Center today. And put in a communications 
system that puts you in control. 

The Horizon system by Western Electric: Information Management from 
the Bell System. 



“At last. Master of 
my own phone system!” 


The knowledge business 
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dot from top to bottom, left to right. It does it quite fast, but 
the result is a very annoying bright flash of the screen. 

Now, if you are trying to draw something or select several 
menu items in a row, those flashes can be quite distracting. 
You will probably opt to go back to standard keyboard data 
entry rather than the more fancy, so-called ‘state-of-the-art’ 
lightpen. Although it is possible to combine the two approaches 
(using the pattern search when the pen position is approx- 
imately known and only using the full screen search when the 
computer gets lost), I have another suggestion. 

Suppose we modify the display tube itself (figure 2). 
Instead of coating the inside of the CRT with the standard 
phosphor (which glows whenever it is struck by the electron 
beam), we coat it with alternating bands of visible (standard) 
and non-visible phosphor. The non-visible phosphor also 
glows when struck by an electron beam, but it glows in the 
non-visible portion of the light spectrum. (I’m making a wild, 
and perhaps naive assumption that such a phosphor exists or 
could be developed.) 

Scanning visible bands 

We also add a second electron gun beneath the existing 
one. Both guns emit streams of electron beams that scan the 
inside surface of the CRT in raster mode (i.e. TV style; left-to- 
right, top-to-bottom). The upper beam scans the visible bands 
and is turned on only at those positions where a visible dot is to 
be displayed, perhaps forming part of a character or a graphic 
image. The lower beam scans the non-visible bands just below 
the visible bands. The lower beam is always on, illuminating 
the bands, but not visible to the user watching the display. 

We modify the lightpen (figure 3), so that it is sensitive only 
to the portion of the light spectrum that is emitted by the non- 
visible bands. Whenever we place the pen tip up against the 



display screen, the scanning beam will eventually (within one- 
thirtieth of a second) get to the position we are pointing at. 
The pen will detect the non-visible light and the computer, 
since it knows (by very accurate timing and synchronization) 
where the beam is, and what spot we are pointing at. 

Such an approach totally eliminates the need for pattern 
searches or screen-flashing searches. Indeed, the user 
need not even be aware of how the computer knows what 
he is pointing at. It just does. And it does it in a very 
friendly manner. □ 


COMPUTER 
EQUIPMENT 
& SOFTWARE 
BARGAINS 


= COmPUTER SHOPPER 





Stei' £353 S IS&"- 

(TRS-80's at Super Discount Prices) 


EVERY MONTH 

BUY, SELL OR TRADE ALL TYPES OF COMPUTER 
EQUIPMENT AND SOFTWARE (pre-owned and 
new) among 20,000 readers nationwide. 
FEATURES: 

• Low classified ad rates - 10$ a word 

• Hundreds of ads from individuals 

• Categorized ads so you can find them instantly 

• Large (11 by 14”) easy to read pages 

Subscribe now for $10 and receive 13 issues/year 
(one FREE plus 12 regular issues). After receiving 
your first issue if you’re not completely satisfied 
you may have a 100% refund and you still keep the 
first issue free. Bank cards accepted. 

BONUS: If you have something to advertise (pre- 
owned or software) send in a classified ad with your 
subscription and we'll run it FREE. 

The Nationwide Marketplace for Computer Equipment 

m COiTlPUTBR ShlOPPBR 

p. o. BOX F17 • TITUSVILLE, FL 32780 • 305 269-3211 
MasterCard & VISA subscriptions only, call TOLL FREE 1-800-327-9920 
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3 NEW MODEMS! 


ORIG AN 8 OFF HOOK 

» e e 


SEND 


REC CARRIER 

• * 


HE MICRONET Hi 

MICROMATE ELECTRONICS INC 


1 . A Smart One 
with auto everything 
built in! 

• Auto Dial 

• Auto Answer 

• Auto Mode 
(originate/answer) 

• ‘‘Direct Connect” 
for any computer 
with an RS232 
Interface. 

$ 299.00 


A “Direct 
Connect” for the 
Apple* 

Does not need an 
interface card! 

• Auto Dial 

• Auto Answer 

• 25 Keyboard 
commands. 

• Will also operate 
interactively with 
your programs! 

$ 289.00 


O. An Acoustical 
Modem for the Apple* 

Does not need an 
interface card! 

• Costs less to get 
on line than any 
similar modem. 

• 25 Keyboard 
commands. 

• Will also operate 
interactively with 
your programs! 

$ 179.00 


MICRQMATE 
ELECTRONICS, INC. 


East Coast: 2094 Front Street 
East Meadow, New York 11554 
(516) 794-1072 


West Coast: 

1 1 1 6A 8th Street Suite 110 
Manhattan Beach, California 90266 


All “Direct Connect" modems are FCC certified. 
‘Registered trademark of Apple Computer, Inc. 
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THE 
MICRO 
MATHEMATICIAN 


by Dr. John C. Nash 


Infinite Series: Knowing When to Stop 

Sequences of numbers have fascinated mankind for 
thousands of years. Think only of the tarot cards or the 
roulette wheel. A general sequence of numbers can be written 

t 1f t 2 , t 3 ,...,t y , ... (1) 

where the quantity t, is the j ,h member of the sequence. A 
series is the sum of the members of a sequence. For the sum 
of the first j members we write 

S, = t, + t 2 + t 3 + ... + t,. (2) 

In many cases, series are infinite in that the sequence of 
terms t, may go on forever. An infinite series may nevertheless 
have a finite value for the sum S and be said to converge. If 
the sum simply gets larger and larger as more terms are added, 
it is said to be diverge. 

In the eighteenth and nineteenth centuries, series were 
perhaps the main tool of the mathematician. This month, we 
shall look at the more general problem of computing the sum 
of an infinite series, which is essentially a question of stopping 
when a sufficiently accurate result has been computed. 
Obviously, the sooner we can stop, the less work our 
computer must do, but we do not wish to incur a significant 
error because we have left too many terms out of the sum. 
(This is called truncation error.) Furthermore, we need to be 
aware of the old problem of adding small numbers to large 
ones in finite length arithmetic. 

An example of a sequence of use in many applications, in 
particular loan and mortgage calculations, is the geometric 
progression (GP), for which the \ th member is 

t, = a F- 1 (3) 

where a and r are two constants that define a particular 
progression. GPs are easy to sum analytically, that is, by 
formula rather than by computer. For a finite sum of n terms 
we have 


S„ = a + ar 2 + ... + ar*' 1 (4) 

r S„ = ar + ar 2 ... + ar -1 + ar (4a) 

where the second equation is obtained from the first by 
multiplying through by r. We now subtract to get 

S„ — r S„ = a — ar (5) 

since all the middle terms cancel. This leaves a simple 
rearrangement to 

S„ = a (I - r) / (I - r). (6) 

We now note that if ABS(r) is less than 1 , we can take the 
limit of this expression as n goes to infinity to force r to zero 
and leave the infinite series sum 

S = a / (I - r). (7) 

We note that the series diverges if the magnitude of r is 
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greater than 1 because we always add an amount at least as 
big as the first term, a, with each term introduced. 

One of the uses of a GP is in proving the convergence or 
divergence of other series. After all, it is not a good idea to 
try the summation of a series if we know it diverges. Equally, 
the knowledge that a series is convergent encourages us to 
try harder when the approach to the limit is slow. 

As an example of the utility of the GP in proving con- 
vergence, consider the problem posed in an earlier article of 
summing all terms. 

t, = 1 / (j (j +1)) (8) 

Clearly, the sum of the first (n - 1 ) terms, call it S H . V is finite. 
Then we look at the geometric progression formed by letting 

a = t„ = 1 / (n (n + 1 )) (9) 

and 

r = t„ +2 /t n+1 = n (n + 1)/((n + 1)(n + 2) = n/(n + 2). (10) 

Obviously, r is less than 1 for all values of n. Also, every term 
in the GP is at least as big as the corresponding term (that is, 
t„ for a, t w+1 for ar, etc.) in the original series defined by (8). 
The fact that we start at the n r * term does nothing to make the 
series less infinite. On the other hand, in proving the con- 
vergence, because the GP is convergent and every one of its 
terms is as big or bigger than every corresponding term in the 
original series, we have a means to compute an upper bound 
for the sum of the series (8) from term n onwards. Call this 
upper bound U. Its value is 

U = a / (1 - r) = (1/(n(n + 1)))/(1 - n/(n + 2)) 

= (n + 2) / (2n (n + 1) ). (11) 

This gives us a method for approximating the sum to any 
accuracy we like. By requiring the remainder 

R„ = t„ + t„ +1 + t„ +2 + .... (12) 

to be less than some tolerance value V, we know that the 
value we compute for the sum is sufficiently precise. But R„ is 
less than U, so finding the value of n for which U is less than 
or equal to V tells us how many terms to include in the sum 
before we stop. The condition 

U = V = (n + 2) / (2n (n + 1)) (13) 

turns out to be a quadratic in n, namely, 

2 V n 2 + (2 V - 1)n - 2 = 0. (14) 

Before looking at the number of terms the quadratic tells us 
to include, let us try a very simple approach to the summation. 
In Basic, we can code the following program. 

10 REM S = SUM 1/(i*(i + 1)) FOR ALL i 
20 REM INITIALIZE 
30 LET S = 0 
40 LET i=0 

50 REM TOP OF LOOP, COMPUTE TERM(i) 

60 LET i = i + 1 
70 LET T = 1/(i*(i + 1)) 

80 LET S = S + T 
90 IF S>S -T THEN 60 
100 PRINT “SUM = ”,S 
110 STOP 

On a North Star Horizon running 8-digit Floating Point Basic 
(hardware arithmetic unit), this routine computes a sum of 
0.9999273 in 1 76 seconds using 12910 terms. The last term 
is 5.9994837E-09, which is roughly half a unit in the last place 
relative to the sum. Of course, we are adding smaller and 
smaller terms to a sum having a value near 1 .0. Summing the 
12910 terms in reverse order yields a total of 0.99992254, 
deviating from the previous value in the 6th position. Note 
that the North Star uses rounded decimal arithmetic. 

Returning now to the bound on the remainder after n terms, 
we can solve the quadratic equation (14) for various values of 
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DATA 

DYNAMICS 

TECHNOLOGY 



Communicating 
is the Name 
of the Game* 

Only ONE directory compiles data on the 
electronic and computer industries to give 
you INSTANT access to any component, 
equipment or peripheral supplier in America 
.... and around the globe. 


Here's a QUICK Analysis Showing 
What E.l.T.D. Contains to Expand 
Your Communications Network 

1. 8,000 Electronic manufacturers 

2. 1 ,500 Computer and peripheral manufacturers 

3. 2,500 Electronic distributors and outlets 

4. 3,500 Independent representative organizations 

5. 1 ,500 Foreign electronic and computer manufacturers 

Every listing provides COMPLETE — 

Name, Address, City, State and Zip Code also Direct Dial Telephone Number 


WORLDWIDE ELECTRONIC YELLOW PAGES 


Suppliers around the world are classified under 3,600 separate product and service headings 
dealing with electronics and the computer industries. No directory equals this broad base of 
suppliers. It enables you to BUY smarter and SELL smarter. 


Order your 1980-81 copy 
of E.l.T.D today. It will 
enlarge your electronic 
and computer world 
immediately. 



DATA DYNAMICS TECHNOLOGY 

Name (Print) 

Address 

City 


P.O. Box 1217, Cerritos, CA 90701 


State . 


.Zip. 


Please send . 


copy(ies) at $28.95 each Total $ . 

*Tax $ . 

Shipping & Handling $ . 
# Total Enclosed $ . 


Shipping & Handling Charges 
U.S. $2.75 ea. • Foreign $4.50 e« 


□ 


□ 


Exp. date . 


D Check or M.O. (U.S. Funds drawn on U.S. bank) 
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V. Only positive roots are of Interest. The program given in an 
earlier article yields the following results: V is the upper 
bound to the series remainder. 

V n 

1 E-4 5000.9995 

IE-6 500001 

1 E-8 50000005 

.5E-8 1 . 0000001 E + 8 

Clearly, to get the answer to satisfy the upper bound criterion 
to a given tolerance requires that a great many terms be 
included in the sum. Since each term requires roughly 0.01 36 
seconds to compute and add into the series sum, a bound of 
IE-8 would require 68,1640 seconds to compute the sum 
(backwards, of course). This is 189 hours, or over 1 week. 

It turns out that the series defined by (8) has an easy to 
evaluate sum, and all this computation— real or implied— is 
unnecessary. Note that 

t, = 1 / 0*0 + D) = 1/j - 1/0 + 1). (15) 

Thus the series is just the sum 

1/1 - 1/2 + 1/2 - 1/3 + 1/3 

_ 1/4 + 1/4 - 1/5 +.... = 1. (16) 

We therefore know exactly how much error there is in our 
summation. Unfortunately, our 8-digit calculation has error in 
the sixth figure relative to 1 . Perhaps we can accept that this 
is good enough for most purposes, though for some applica- 
tions like navigation, a higher precision result is desirable. In 
such cases, we must look for ways of bounding the remainder 
from below as well as from above. In the present example, the 
sum (1 6) is so easily found that the search for a lower bound 
is unfruitful. 

Consider, as an alternative without analytic solution which 
has an easily computed value, the series defined by the \' h term 

t, = 1/j 2 - (17) 



“NEW USES FOR THE 

HOME 
COMPUTER 

IN THE 

STOCK 
MARKET” 


A new book— contains a gold mine of ideas!! 

Do you have the great stock and commodity trading advantages 
given by the home computer to the few who properly us it? This 
book gives you a new insight into cycles and seasonal factors as 
they affect stock and commodity prices. It gives you solid tools for 
measuring and profiting from them. Obtain ideas and programming 
never before published. The writer has over 20 years experience as a 
stock broker and 8 years experience programming computers. Book 
is QV? inches by 11 inches and has 254 pages and 34 programs writ- 
ten in TRS-80 BASIC. 

The book borrows methods long understood by radio and electronic 
engineers but overlooked by most statisticians. Thus, it is able to 
present methods, never before published, of stock and commodity 
market timing using cycles and seasonal variations. 


To order book— send check $19.95 and your name and address 
to: 




Thomas V. Lenz, Dept. I 
596 W. Karval Ct. Spring Creek, 
Elko, Nevada 89801 
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This is a special case of the Riemann zeta function, which is 
defined for integer arguments k to be 

oo 

«k) = I 1/j* (18) 

j = 1 

(£ is the Greek letter zeta.) Here we have introduced the 
sigma notation, which implies that we evaluate the expression 
to the right of the I (Greek captial sigma) for each of the 
integer values of the index, in this example j, starting with the 
value to the right of the ‘ = ’ sign, in this case 1 , up to the 
value above the sigma (in this case infinity). 

Once again we could try direct summation, but in the same 
spirit as before, we shall look for bounds on the remainder 
after (n - 1 ) terms 

oo 

R„ = 1 1/j 2 = 1/n 2 + 1/(n -f I) 2 + .... (19) 

j = n 

The series defined by (8) is an ideal tool for this purpose, 
since we can bound every term in the remainder R„ by 
noting that 

1/(0 -1)*j) > 1/j 2 > 1/(j*(j + 1)) (20) 

for all j values. Thus 

oo oo 

U = I 1/(0 -1)*j) > R„ > I 1/0*0 + 1)) = L. (21) 
j = n j = n 

Using the same ideas given in equations (15) and (16), we can 
evaluate the sums U and L, the upper and lower bounds, as 

U = 1 /(n — 1 ) L = 1/n (22) 

and estimate the infinite sum (18) as 
n - 1 

Z = I 1/j 2 + (U + L)/2. (23) 

J-1 

The truncation error, that is the theoretical error made in 
leaving off the terms in the infinite series which constitute R„, 
is then at most 

U - L = 1/((n-1)*n) (24) 

The rounding error is harder to estimate, but we can reduce 
the occasion for its occurrence by forming the sum part of 
(23) backwards from j = n to j = 1 . 

The following table presents some results of this approach 
in 8 digit Basic on a North Star Horizon. 


n 

Raw Sum 

Correction 

Estimated 

Sum 

(U-L) 

10 

1.5397677 

1.0555556E-01 

1 .6453233 

1.11 IE-02 

100 

1 .6348839 

1 .0050505E-02 

1 .6449344 

1.010E-04 

1000 

1 .6439336 

1 .0005005E-03 

1.6449341 

1.001E-06 

2000 

1 .6444339 

5.001 2505E-04 

1.6449340 

2.501 E-07 

4000 

1.6446840 

2.50031 26E-04 

1 .6449340 

6.252E-08 

8000 

1.6448091 

1.2500782E-04 

1.6449341 

1.563E-08 

16000 

1.6448716 

6.2501 955E-05 

1.6449341 

3.906E-09 


Note the difference between the bounds goes to zero much 
faster than the value of the correction. 

This is just one approach to this problem. The summation 
of infinite series continues to be a challenge to mathemati- 
cians. Brute force and ignorance are inefficient and/or 
inaccurate. Elegant methods require thought and effort. 


This publication is available in microform. 

University Microfilms 300 North Zeeb Road 30*32 Mortimer Street 

. , Dept. PR. Dept. PR 

International Ann Arbor. Mi. 48106 London WIN 7RA 

U.SA. England 
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Every so often an individual is born exhibiting 
extraordinary talent at a very early age. Often, . 
they rise above the multitude, establishing them- 
selves as a master in their field. This individual is 
called a PRODIGY. 

The PRODIGY computer is so advanced, it clearly 
establishes itself as a master in the field of small 
business computing. 

Modular design and single board construction 
mean reliability, expandability, and ease of 
service. 

But it is SOFTWARE which truly sets PRODIGY 
apart. Unlike other computers, software was a 
major design consideration rather than an after- 
thought. PRODIGY utilizes a highly advanced 
operating system and PROTEGE* to provide 
some very impressive features: 

■ DATA BASE MANAGEMENT ■ INDEXED FILES 

■ VIRTUAL CODE ■ SPOOLING 

■ DATA COMPRESSION ■ MULTI-TASKING 

The result? Incredible performance and inexpen- 
sive software development. 


. . Though it may look like many other micro- 
computer systems — PRODIGY ONE literally 
speeds away from them ...” Max Schindler, 
Software Editor — ELECTRONIC DESIGN. 


Your local PRODIGY dealer maintains an exten- 
sive library of field proven application software. 
Available applications include General Ledger, 
Accounts Receivable, Accounts Payable, Payroll, 
Medical Billing, and a remarkable system for the 
Personnel Placement Industry. All are easy to use, 
yet provide a level of sophistication unheard of in 
its price class. And PRODIGY also does Word 
Processing! 

PRODIGY systems are supported by a nationwide 
organization of thoroughly trained, experienced 
professionals. Your PRODIGY dealer is a SINGLE 
source for hardware, software and a level of 
service that continually insures effective, trouble 
free operation.* 

Speed, sophistication, and low cost; an incredible 
combination for a small business computer. 

Would you expect less from a PRODIGY? 



SYSTEMS, INC. 


497 LINCOLN HIGHWAY • ISELIN, N.J. 0B830 • (201) 283-2000 

CIRCLE INQUIRY NO. 70 

PRODIGY and PROTEGE are trademarks of PRODIGY SYSTEMS, INC. 

‘Prodigy's easy to use compiler-based small business applications development Ian guage Prodigy also supports other popular languages such as FORTRAN, COBOL. BASIC, and PASCAL. 







BUSINESS SYSTEM SOFTWARE 


PRICE BREAKTHROUGH 

A complete business system is now available for less than 
$200! We are offering a set of four integrated business pack- 
ages for use in the CP/M and ISIS environments. When Retail 
Sciences Inc. (RSI) and TCS Corporation parted ways, the soft- 
ware they developed was retained under the name “Peachtree 
Software” by RSI. TCS was restricted from competing with 
them for one year. TCS chose to market its version by selling 
distribution rights to several companies (including us). 

For only $199.00, this business system includes: 

General Ledger— completely integrated with the other pack- 
ages. Produces detailed reports for company and departments, 
comparative financial statements with month, YTD, and pre- 
vious year. 

Accounts Receivable— instant customer account informa- 
tion (current and aged) with complete invoicing with open item 
and statement capabilities. 

Accounts Payable— current and aged payables, complete 
vendor/voucher history, check writing, cash flow management 
reports. 

Payroll— calculates payroll for every type of employee while 
maintaining monthly, quarterly and yearly totals for reporting 
purposes in multiple states. User modifiable tax tables, W-2, 
94Ts. 

PRICE: $199.00 for all four packages. Includes source code and 

sample data files on 8" diskettes plus complete user manuals. 

Individual packages available for $59.00 each. Manuals for individual 
packages available for $25.00 each. All prices include shipping. Califor- 
nia residents please add 6 V 2 % sales tax. Allow at least 2 weeks for 
checks to clear. System requires 48K CP/M or 64K ISIS system with 
MBASIC and is sold to end users only. Support will be provided by 
Rocky Mountain Software Systems. 

Peachtree Software, CP/M, ISIS, and MBASIC are registered trademarks of RSI, 
Digital Research, Intel, and Microsoft respectively. 

ROCKY MOUNTAIN SOFTWARE SYSTEMS 

P. 0.80x3282 Walnut Creek, CA 94598 
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ECT Building Blocks 

for Microcomputer 
Systems, Dedicated 
Controllers and 
Test Equipment 


RM-10 S-100 
RACK MOUNT 
CARD CAGE 

ECT’s RM-10 is a rack mount 10 slot Card Cage with 
Power Supply, consisting of an ECT-100 rack mount 
Card Cage (19"W x 12.25"H x 8"D), the MB-10 Mother 
Board (with ground plane and termination) all 10 
connectors and guides and the PS-15A Power Supply 
(15A @ 8V, 1.5A @ ± 16V). $295.00 i 




Specializing in Quality Microcomputer Hardware 
f I I | M Industrial • Educational • Small Business • Personal 
I Card Cages, Power Supplies, Mainframes , CPU’s, 
111 | Memory, 110, OEM Variations 

ELECTRONIC CONTROL TECHNOLOGY 

763 Ramsey Ave., Hillside, NJ 07205 (201) 686-80 80 



Learning 
with Micros 


by Louis E. Frenzel 

Books About Computer Education 

Those just getting started in the computer education field 
may want to take a look at some of the new books available on 
the subject. Books covering computer-aided instruction and 
related topics date back to the late 50s and early 60s. But 
you will probably be more interested in the more recent 
books that are also more relevant. Here is a list of several 
pertinent books published within the last year. 

Computer-Assisted Instruction Using Basic 

by John F. Huntington 

Educational Technology Publications 

Englewood Cliffs, NJ 

This book is a good instruction to CAI for teachers, industrial 
trainers and other first-time users. It introduces the subject of 
CAI, gives a review of learning theories and provides an 
outline of Instructional design procedures. The Basic 
language is covered and programming techniques are 
explained. The emphasis is definitely on those special 
procedures that apply to writing CAI programs. The examples 
given can be implemented on large scale computer systems 
or on micros with adequate mass storage capability. The 
book also has a good glossary and an extensive bibliography 
of related books and articles. 

To date, I have found no other book on CAI that is as good 
a starting point for those just getting into teaching with 
computers. Most books on computers and education just tell 
what CAI is. This one actually shows how to write programs. 
The lack of depth may put off more experienced individuals, 
but you can’t beat this one for an initial introduction. 

Educational Technology also publishes at least a dozen 
other books on computers and education. Write for a complete 
book list. The company also publishes Educational Technology 
magazine, which frequently covers CAI and educational 
applications of computers. 

Mindstorms 

by Seymour Papert 

Basic Books 

New York, NY 

Papert is a professor of mathematics at MIT and is generally 
well known in the field of computers in education. He is 
probably best known for the LOGO project. LOGO is a 
special, easy to learn computer language that is used in 
conjunction with a “turtle.” The turtle is a robot-like device 
with wheels connected to it and controlled by the computer. 
With commands from LOGO, it can be instructed to move in 
any direction for a specific distance. Usually, a pen is 
attached to the turtle, so it draws pictures as it rolls. 

The whole idea of this system is to teach children mathe- 
matics. Papert believes that children learn math faster and 
better if they command or program the computer rather than 
have the computer “program” them through CAI. 
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Computer 

Forms 

Catalog 


with 32 pages of 
continuous 
business forms for 
small computer 
systems 


Send today for our NEW full color 32 
page catalog with programming guides, 
prices and order forms for continuous 
checks, invoices, statements, envelopes, 
stock paper and labels. 

• Quality products at low prices 

• Available in small quantities 

• Fast Service 

• Money Back Guarantee 

• Convenient TOLL-FREE ordering 


Fast Service by mall or. . .PHONE TOLL FREE 

1 + 800 - 225-9550 

Mass, residents 1+800-922-8560 
8:30 a.m. to 5:00 p.m. Eastern Time Monday — Friday 


Please rush a new computer forms catalog to: 


CODE 460 



This is all covered in Mindstorms. The book gives a good 
overview of the uses of computers in education. But the 
emphasis is definitely on the teaching of mathematics to 
children by computer. Many of his ideas are drawn from the 
theories of Piaget. 

This is a good book; I recommend it. 

The Computer in the School: 

Tutor, Tool, Tutee 

Edited by Robert Taylor 

Teachers College Press 

Columbia University 

New York, NY 

This book is a collection of 1 9 articles on computers and 
education. It is really a history of this development. Most of 
the articles were written during the 70s by the five men who 
are generally recognized as the leaders and pioneers in the 
computer education movement— Alfred Bork, Thomas Dwyer, 
Arthur Luehrmann, Seymour Papert and Patrick Suppes. 

The book discusses the role of the computer as a tutor, 
tool and tutee. As a tutor, the computer instructs the student 
by CAI. As a tool, it assists the teacher and the school in a 
variety of administrative and management functions. In the 
tutee mode, the computer is the one that is instructed. Here 
a case is made for teaching students to program. 

It is a good review of what has happened with computers and 
education in the past decade by the men who made it happen. 

The Third Wave 

by Alvin Toffler 

William Morrow and Co. 

New York, NY 

While this book does not specifically cover computers and 
education, it does have a message that is worth hearing. The 
book implies that computers could play a major role in the 
future educational process. For example, Toffler says that his 
concept questions the conventional notion that education 
must take place in the classroom. Why not mass education via 
computer or video over communications networks? 

Toffler defines the first and second waves of our civilization 
as the argricultural and industrial revolutions respectively. 
Now, a new third wave is emerging. In the next decade or so, 
it promises to change our ways of working, living and thinking. 
It will change our economics, politics and education. Com- 
puters and communications networks will play a major role. 

Toffler implies that education should be more individualized 
and not necessarily of the mass variety. Of course, this is 
where computers come in. 

The book is worth reading. □ 

Here is a list of some other computer education and 
related books. 


Computers and Education 

by J. L. Poirot 
Computer Literacy 

by C. E. Horn and J. L. Poirot 
Both by Sterling Swift Publishing 
Manchaca, TX 


Computer Assisted Learning 

Edited by R. Lewis and E. D. Tagg 
Microcomputers in Secondary Education 

Edited by E. D. Tagg 

Both by Holland Publishing Co. 

Amsterdam, The Netherlands and New York, NY 

Computer Based Instruction 

Edited by Harold F. O’Neil, Jr. 

Academic Press 
New York, NY 
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Computerize your 
bookkeeping 
without terrifying your 

bookkeeper. 

Introducing The Boss:™ the most advanced, yet most understandable, 
financial accounting system. Designed to automate your 
bookkeeping without confusion or mistakes. 
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Typical screen format - actual photograph. 


If "fear of the unknown" is standing 
between you and computerization, you 
should find out about The Boss. 

The Boss system is immediately 
comprehensible to bookkeepers 
because it utilizes virtually the same 
format they're used to. 

So even someone with no previous 
computer experience can easily learn 
and operate The Boss system. 

Features seldom found in 
packaged software. 

The Boss system is fully interactive, 
fully departmentalized and exceptionally 
fast. It can generate an astounding 
number of complex reports- at the touch 
of a button. 

General Ledger and Accounts 
Receivable and Payable transactions 
can be entered in any order in a single 
program. 

Up-to-the-minute financial reports can 
be obtained without batch processing. 


The Boss system computes financial 
ratio analysis. 

It protects data from unauthorized 
personnel as well as computer 
malfunction. 

And it has the largest programming 
and storage capacity of any micro 
system. 

The Boss runs on most small business 
computers with CP/M® or similar 
operating systems. Its cost is only $2,495. 

Get full support from Lifeboat. 

The Boss is brought to you exclusively 
and supported completely by Lifeboat 
Associates, world's largest computer 
software publisher. For more informa- 
tion about how you can profit from this 
extraordinary financial accounting 
system, send us the coupon below. 

Or call (212) 860-0300. 

^ For more information on The Boss,^ 
mail coupon to Lifeboat Associates, 
1651 Third Avenue, New York, 

NY 10028. 


THE 
SOFTWARE 
.SUPER- 
MARKET 


L oono Boss is a trademark of Balcones Computer Corp. 

CP/M is a trademark of Digital Research, IncJ 



lifeboat Associates 

Software with full support 
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TIM — A Versatile Tool 

A good package produced by Innovative Software, Shawnee 
Mission, KS is TIM (Total Information Management), consisting 
of a data base management system written in MBasic. It is 
designed to run on any Z80 or 8080 machine compatible with 
Microsoft Basic. The programs are available in a compiled 
form, which runs anywhere from 10 to 15 times faster than 
the interpretive Basic that most of us are familiar with. When I 
first investigated the package, I was skeptical of the ability of 
the programs to run efficiently due to the inherent complexity 
of data bases and the built-in speed limitations of Basic. 
There are no problems. 

It is a very friendly program designed for the average user, 
rather than the experienced programmer. The manual is clearly 
written, well indexed and broken into logical chapters. 

The package has a series of menus that guide the user 



City 

Telephone 


.State, 


COMPUTER 
RESOURCES 
COMPANY 

1 437 Gordon St. Allentown, PA 1 81 02 
In PA coll collect (2 1 5) 776-2 1 00 


A handy kit containing product preference sheets and low dealer 
prices for • Minidisks • Flexible disks • Cassettes • Data 
Cartridges. All types of minicomputer-related supplies! 

CRC has a huge selection and best prices on 

\ferbatim, Products 

CLIP THIS COUPON OR CALL TOLL-FREE 
1 - 600 - 320-9050 

Nome Title 

Company 

Street 


Send me bock to CRC 
and get a FREE DEALER 
INFORMATION PACKET! 


through all phases of using the data base. The master menu, 
for example, contains the following. 

A = ADD A RECORD 
B = BUILD A SELECTIVE SUB-FILE 
C = CREATE A FILE 
D = DISPLAY DISK DIRECTORY 
F = FORM LETTER GENERATION ROUTINE 
I = INSPECT, EDIT, OR SEARCH A FILE 
L = LIST FILE SPECIFICATIONS 
M = FILE MAINTENANCE 
P = PRINT REPORTS OR LISTS 
R = RETURN TO SYSTEM 
S = SORT A FILE 
X = EXIT T I M 

Each selection invokes a program to perform the particular 
function selected. The loading sometimes takes a while, 
particularly if the application computer’s floppies are slow. 
On the system used for the review, the average was 8 to 1 0 
seconds for a program to load and begin execution— not 
lightning speed, but more than acceptable. 

Setting up the data file, or creating the data base is the first 
step. When this option is invoked, a submenu is displayed 
containing the following. 

C = CREATE USING A LIBRARY FORMAT 
D = DEFINE A NEW FORMAT 
E = ERASE A LIBRARY FORMAT 
I = INSPECT CREATE LIBRARY 
L = LIST A FORMAT IN THE LIBRARY 
X = EXIT TO MAIN MENU 

One of the nice features is that every time a format is used, 
the user has the option of saving it in a library for future use or 
for use with other data bases. This is a great time saver and 
very convenient when the system is used frequently. Definition 
of a new format is really easy with numerous program prompts 
and a manual containing a good explanation of what each 
prompt means. 

The package allows for edit of input information and has 
provisions for the standard numeric, alpha-numeric, and date 
format fields. It also includes a special field type for names, 
which allows the user to enter a name such as “lam A. 
Computernut” in first, middle and last format field, but sort 
the name based upon the last name. The system works great 
as long as you don’t put abbreviations or titles after the last 
name. If for example, you enter “George Able V.P.’’ Into the 
system, a sort on names alphabetically will place poor George 
with the Vs instead of the As where he belongs. Other than 
that, the feature is indispensable for producing alphabetical 
names without going through a lot of gyrations. 

Calculated fields are also allowed, and up to four decimal 
places of precision may be utilized. The standard arithmetical 
operands ( + , -, division, multiplication) can be used in 
conjunction with other fields or constants. 

Key fields are used to keep the data base in a certain order. 
The system allows a user to define key fields at creation of a 
data base or later after data has been entered. The system 
also has provision for multiple key fields (major and minor), 
which allows a user to sort by more than one attribute and 
construct a multi-sorted data base. Further, later on, key fields 
can be changed. The package is very flexible and simple to 
use in this area and may be one of the best data bases around 
when it comes to flexibility in arranging and rearranging the 
order of the data base. 

TIM was designed for business applications where reports 
and lists represent a major component of the data base output. 
The report generation routine includes a subroutine that 
allows users to create a number of report formats and store 
them for use on whatever database files he desires. There 
are actually two types of reports the program is set up to 
produce. The first is the standard report most data base 
systems include. Various column titles are defined and the 
data base elements are listed accordingly. 
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These report formats allow for subtotals and totals, and 
provide for such niceties as page numbering and up to six 
lines of report titles. The date may also be included in the 
report. There is even a feature that allows a user to enter data 
at the time a report is printed (with prompting from the 
computer). To make the users reports even more useful, 
there are many provisions for summary fields to be used in 
calculations made on the report at the time it is printed. 

One of the best features of the system is the provision it 
includes for creating and maintaining lists, such as mailing 
lists. The system is configured so lists may be generated in 
any fashion, as many as four across, with almost complete 
control over formatting. This allows even the novice user to 
set up and generate mailing lists. The user can store various 
formats for lists for use on whatever data bases are applicable. 

It’s obvious that the authors tried the system out on users— 
they included a feature often missed in the most sophisticated 
of systems. When reports are being printed, the CRT 
displays the vital message: PRESS X TO STOP PRINTING. 
Besides saving time and paper, this little feature gives a user 
the feeling that he really is in control, after all. 

No data base system is complete without provisions for 
editing, inspection and searching the data base. The menu 
for the program tells the story: 

A = ALTER INSPECT MODE 
D = DELETE CURRENT RECORD 
F = GOTO FIRST RECORD 
L = LIST FIELDS OF CURRENT FILE 
N = GO TO RECORD NUMBER 
P = PRINT CURRENT RECORD 
R = RE-DISPLAY CURRENT RECORD 
S = SEARCH FOR INFORMATION 
U = UPDATE CURRENT RECORD 
CR = STEP TO NEXT RECORD 
+ = JUMP IN FORWARD DIRECTION 


- = JUMP IN BACKWARD DIRECTION 
? = DISPLAY INSPECT SUB-COMMANDS 
X = EXIT TO MAIN MENU 

The “alter inspect mode” (or edit mode) allows the user to 
look at the data base from a sorted (key field) or sequential 
(as entered) basis. This is particularly useful when editing input 
and the record number is known. The user can jump into the 
data base at various positions— the beginning, end, specified 
record number or at a record which matches search criteria. 
Once located, the user can easily print the record out, modify 
it or go on to another record. The records are displayed in the 
same format as they were entered, with the addition of the 
record number and status (deleted or not deleted). 

There is one unique feature which should make the system 
particularly useful for maintaining mailing lists. It includes a 
“form letter” system, which allows the user to generate a 
form letter with a text editor (included), then use that to 
generate form letters from the data base. This makes it 
possible to use the system in a most powerful and effective 
fashion. For example, a user may wish to implement his 
accounts receivable. With very little effort, he can generate 
form letters for collections, advertising campaigns, even 
fancy statements. The ability to use multiple selection criteria 
and integrate all of the other features make the system 
impressive, indeed. 

The system comes complete with several application 
examples. These include a mail-list system and some 
programs to do sales analysis. The manual contains some 
good examples that are appropriate beginning points for the 
user’s specific applications. TIM is best suited for applications 
in which the requirements are relatively basic — no “multiple- 
file” or complex mathematical computational requirements. It 
is a data base system ideally suited for your basic, garden 
variety business applications. 

TIM is a good product. It has an entirely different feel from 
many other products reviewed in past columns. □ 
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by Tony Dirksen 


The Computer-Assisted Doctor 

When most doctors purchase a personal computer, they’re 
making a business Investment— buying a tool they can use to 
maintain billing records, keep schedules, and help them figure 
taxes. But as more medical offices become computerized, 
many doctors are discovering that those same computers can 
help them professionally as well. For some, the computer is 
an educational tool that offers them programmed seminars. 
For others, it’s a diagnostic tool that helps them make better 
decisions for their patients. 

Dr. Jeffrey Sue, a diagnostic radiology resident at Stanford 
University Hospital, Stanford, CA, had a head-start on most 
doctors, since he came to medicine with a master’s degree in 
computer science. But when he bought an Apple II two years 
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ago, he didn’t yet have any specific idea how he’d use it 
professionally. “At first,’’ he says, “I was just experimenting. 
I started with the minimum type of system— 16K of memory 
and a cassette recorder for storing programs.” 

He upgraded quickly, however, adding a disk drive and 
building his memory capacity to 64K so he could write Pascal- 
language programs. “I personally prefer Pascal to Basic,” he 
explains. “And I’d had experience with Pascal on bigger 
systems that could be transferred directly to the Apple.” 

Computers and radiology 

Radiology has been radically changed by the computer in 
recent years, so much so that it’s been suggested that the 
word radiology should be supplanted by the term diagnostic 
imaging. The role of the personal computer In the future of 
radiology, however, is still open to question. 

Dr. Sue may have found one future direction. As a radiol- 
ogist, much of his day is spent examining X-rays for the types 
of subtle traces that can define illness. A few times each 
month, an X-ray comes by his desk that seems to suggest 
some form of congenital disorder— a one-in-a-thousand 
problem created by damaged genes and characterized by 
abnormal bone structures. Often, these are X-rays of children’s 
hands which were taken originally to determine whether their 
bones were growing and maturing at the proper rate. 

It’s been known for several years that some congenital 
disorders can be identified by doing pattern profile analysis of 
the hand; that is, by charting how the growth of a person’s 
hand bones deviate from the normal rate of growth, and com- 
paring that pattern of deviation to the patterns found in people 
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Example of congenital syndrome comparison 


with congenital disorders. The calculations, however, are 
tedious, and can easily take more than half an hour per X-ray. 

To perform the calculations, the doctor must first measure 
the length of each of the 1 9 hand bones from the X-ray, look 
up the normal length of each bone for the patient’s age and 
sex, then subtract that normal value from the measured 
length. Next, these values have to be divided by the standard 
deviation for each bone, again dependent on age and sex. 
Finally, the results are plotted on a chart and visually compared 
with charts of different congenital syndromes. 

Thus, although it might be a valuable tool, pattern profile 
analysis is rarely used. Dr. Sue, however, recognized that it 
offered a perfect opportunity to put his computer to good 
use. “There are two main reasons computerization works 
well here,” he explains. “First, because performing the 
calculations manually requires nearly 100 repetitive steps 
that can be handled automatically by a computer program. 
Second, because the relative pattern of bone size is more 
important than absolute measurements, allowing you to plot 
your results on a graph and make a visual comparison.” 
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SKIP 
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4 
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Using his Apple, Dr. Sue wrote a Pascal-language program 
that performs all the calculations in just a few seconds, and 
charts the results on the Apple’s high-resolution graphics 
screen. Then the computer automatically compares the 
pattern statistically with each of 14 congenital disorder 
patterns, and, if there are similarities, displays the results of 
the X-ray on the screen together with the typical profile. Dr. 
Sue compares the patterns. If he decides there’s cause for 
concern, he prints the graph and gives it to the doctor in 
charge of the case, who may then do additional tests to 
confirm the diagnosis. 

In the beginning, Dr. Sue made all the measurements by 
hand and typed in the results, which took about 5 minutes for 
each X-ray. More recently, however, he’s automated the 
entire process. Using a VersaWriter tablet, he positions a 
pointer at both ends of each bone, and lets the computer 
calculate its size. The VersaWriter saves him time when he’s 
entering data, and prevents the types of errors that can be 
associated with copying and recopying information. 

The Shanghai Apple 

One advantage of the personal computer over larger 
systems is its simplicity and its portability, which make it an 
ideal tool for doctors involved with community medical 
programs. Professor Tang Zhaoyou of Zhong Shan Hospital, 
Shanghai, China, was a winner of a 1979 Cancer Research 
Institute award for his success in the early detection and 
treatment of primary liver cancer. He received an Apple II 
Plus as a gift from the former president of the Institute, and 
has been working on ways to use it in different levels of 
clinical diagnosis. 

Primary liver cancer is the most common cancer in China, 
with an incidence more than five times higher than in the U.S. 
Research performed in China during the early 1970s has 
helped to make early detection and treatment of the disease 
a reality. 

Dr. Zhaoyou’s method of diagnosis is built around 42 
different parameters that are examined, including the patient’s 
medical history, reported symptoms, results of a liver scan 
and other factors. His diagnosis is based on Bayesian 
Analysis, a method of determining the probability of a patient 
with certain symptoms having a disease when you know the 
probability of those symptoms occurring in that disease. 

When he adapted his diagnosis technique for the Apple, Dr. 
Zhaoyou selected 1 8 of the most important questions so that 
a patient could be diagnosed in just two or three minutes. In 
its first controlled test, the program proved more than 90% 
accurate; they’re now working on a more advanced version to 
be used in routine clinical work. 

Although he admits to being a computer novice, Dr. Zhaoyou 
reports that his Apple was “easy to use.” In the future, he 
says, “the Apple II Plus will provide a better chance of early 
and accurate diagnosis for liver cancer patients, and thus 
provide a better chance for early treatment of the disease.” 

Other applications 

As personal computers become more common in medical 
offices, it’s likely that these types of computerized diagnostic 
tools will become more readily available. Already there are 
programs written to monitor glaucoma patients, perform bone 
tumor analysis, interpret arterial blood gas reports and do 
ultrasonic imaging of the carotid arteries. In addition, many 
diagnostic programs are available on larger time-sharing 
systems that can be accessed by doctors who use their 
Apples as smart terminals. 

A number of commercially available programs provide 
computer-based seminars and simulations that help doctors 
keep up with the latest medical developments. 

From Stanford to Shanghai, the personal computer 
has begun to change how doctors treat their patients. It 
could well be the beginning of a new era in computer- 
assisted medicine. □ 
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by Mike Heck 


Word Processing Craftsmanship 

This column will spotlight interesting software applications 
and unique hardware configurations of the Commodore Business 
Machine (King of Prussia, PA) line of computer products. 


Wordcraft 80 is a full feature word processing program 
designed for use on a Commodore 8000 series computer 
with at least 32K memory. 

Both 4040 and 8050 dual disk drives are supported for 
loading the actual program and storing documents. With the 
8050 drive, about 350 pages of text can be stored on a single 
diskette. The program can drive most letter quality printers 
(with the proper interface— usually serial or parallel). The 
2022/4022, Mannesmann-Tally 8024 or other dot-matrix 
printers can be used for draft quality printing. 

The program takes advantage of the 80 character wide 
display to show text on the screen formatted exactly as it will 
be printed. The actual page size can be set to a maximum 
117 characters wide by 98 lines deep. The program will 
automatically scroll in either direction as text is entered, so 
you always know where you are on a page. 

Supplies include a comprehensive user manual, the program 
on both 4040 and 8050 formatted diskettes, a set of training 
cards and a pocket reference guide of all control and command 
functions. When the program is first run, a list of printers is 
displayed, along with a letter code for either single sheets or 
continuous stationary in each case. Depress the key corres- 
ponding to your printer and paper type. After selecting the 
printer, the unit displays a blank page with the status area on 
top. This area is always present to guide the user and display 
necessary information. 

Chaining chapters together 

The first two display lines show the name of the document, 
date, file name it was saved under, document chapter, column 
the cursor is on, page, characters left for text entry and disk 
drive selected. The third line shows the mode you are in and 
any system messages. The fourth line includes entry of 
commands used for getting, saving and printing documents 
and data entry for items like document name, date, header/ 
tailer information and strings to search/replace. The fifth line 
is known as the RULER and shows margins, tab stops and 
indention points. 

Wordcraft uses the convention of breaking a document into 
chapters for text input and editing. However, all chapters can 
be chained together and printed automatically. With 32K of 
memory, 8-10 full pages of text can be in the machine at any 
one time. 


The modes of operation include command (to store, recall, 
and print documents), type (the normal text entry mode) and 
control (to embed formatting controls within the text, and to 
perform text manipulation jobs like insertions and deletions). 

Let’s go through a few steps to get a feel for how the 
program operates. On startup, the program is in * command 
mode*. You can set the document name and date, get a 
document from disk or go directly into typing. The RUN/STOP 
key switches between the command and type modes. When 
you do depress RUN/STOP, the status line will change to 
*type mode* and the cursor will jump to the first line under 
RULER, ready for text entry. 

Words not broken 

The default margins will be set at column 5 and 78 and the 
page length is 55 lines. This is just about right for 8V2 by 
1 1-in. paper and leaves room on the top and bottom for page 
numbers and a header or trailer. Margins can be changed at 
any point within the chapter to alter formatting. For simple 
text entry, start typing. When the right margin is reached, the 
current word will not be broken; the whole word will be moved 
down to the next line if it doesn’t fit. 

Simple editing can be done by using the INST/DEL key to 
insert or delete characters. This works fine for small blocks of 
text, but gets cumbersome when large amounts are involved. 
For this, special controls are provided, especially for block 
manipulation. Since controls are embedded within the text to 
make the text conform to the printed page, you’ll probably 
make constant use of this mode while entering and editing text. 

The control key is the OFF/RVS key and when depressed, 
the status line will show *control mode*. Then, a second key 
is depressed to define the actual control operation. For 
example, to start a new paragraph hit OFF/RVS, then 
RETURN. This forces a new line. If you want to skip more 
than a few lines, an easier way is typing OFF/RVS, then + 
and the number of lines that should be skipped. This could be 
useful for inserting charts or graphs in text. 

Basic text entry is straightforward with the display showing 
text in the format that it will be printed. Other control functions 
are used to insert or delete blocks of text, move text 
anywhere within the chapter, set tab stops or margins, search 
and replace text strings, set underlining or emboldening, and 
moving from page to page within the chapter. 

Suppose you want to center a line of text. Depress 
OFF/RVS, then = (for equal spacing). The cursor will skip to 
the center of the line and any text typed will automatically 
stay centered on the line. If you want to center text that has 
already been entered, perform the above sequence and the 
existing text will move to the center of the line. 

Another control that will be used from the start is the 
RULER. By going into control mode and depressing # (shifted 
3), the message RULR will appear. To alter margins, move 
the cursor to where the new margins should start or end and 
enter a< or >, then OFF. The text will then be re-formatted to 
fit within the new margins and pages adjusted for the new 
length, if necessary. Tabs can be set in much the same way, 
from'toithin the RULER, by hitting the t (up-arrow) wherever a 
tab should be. In use, tabbing to any spot is done by 
OFF/RVS, then TAB. 

Tab positions are also used to define indention points. To 
start indention at any of the set points the user types 
OFF/RVS then [ (left-hand bracket), and text will be indented 
from the set point. 

Now that text has been entered and edited, RUN/STOP is 
used to get back to *command mode*. Typing ‘‘s, text, 1,1 ” 
tells the program to save the text as test on drive number 1 
and as chapter 1 . As more chapters of the same document 
are typed, a shortcut method of saving (or getting) documents 
can be used: type “s,,,2” and the new information will be 
saved as chapter 2 of the test document. 

Wordcraft will automatically keep track of the page numbers 
within the whole document. Once a chapter is saved, the 
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page numbers are incremented from the last page number of 
the previous chapter saved. A chapter can also be inserted 
between two existing chapters and, again, all chapter pages 
will be properly renumbered. To recall the chapter, type 
“g, test, 1,1” and the specified chapter will be recalled from 
disk. The document can now be edited some more or printed. 

To print, type p from the * command mode* and the whole 
chapter will be printed. There are a number of options 
associated with the print command to specify only a certain 
number of pages, double spaced printing, emboldening rather 
than underlining, number of copies or global printing (automatic 
printing of all chapters in a document). For example, to specify 
printing of pages 4 through 8 with emboldening, the user 
would type “p,4-8,b” and only those pages would be printed, 
with emboldening in defined areas. Other print commands are 
in the same format. 

There are a number of control functions designed to make 
complex editing much easier. Say you want to insert a large 
block of text. Position the cursor where the insertion should 
start, depress the OFF/RVS key and then INST (shifted 
INST/DEL). A section of space will be opened up in the text 5 
as indicated by a section of underlines. Start typing the new 
text. When the end of the indicated space is reached, it will 
be extended automatically. When all text is inserted, type 
OFF (shifted OFF/RVS) and the remaining space will disappear. 

Block deletion is done in much the same fashion. Position 
the cursor at the beginning of the block to be erased and 
depress OFF/RVS, then e. The message ‘‘block identify” will 
appear. Now, position the cursor at the end of the block to be 
erased and depress OFF. 

The block identified will be immediately erased and any 
remaining text brought together. There is no limit to the size of 
the block that can be erased within the chapter. Pages or the 
whole chapter could be deleted. Block movement is done in 
basically the same manner, except after selecting the control 
mode, type m for move. After you identify the block to move, 


Wordcraft will print ‘‘block position.” Position the cursor at 
the start of where the block should be moved and hit OFF 
again. The block will be moved from the original position and 
placed in the new area. 

Separate paragraphs can be easily merged together to form 
complete documents. This might be useful for a lawyer putting 
together contracts, as just one application. Each paragraph 
would be saved as a separate page in a chapter. To merge the 
paragraphs together, type m (for merge) and the page 
numbers of the desired paragraphs (in any order) and those 
paragraphs will be merged together in the order specified. 

Set up name and address file 

The program also lets the user set up a form letter with fill 
points. In its simplest form, the fill point lets you insert 
information at pre-determined spots within a document 
without searching through, performing the normal editing 
insert function. This could be very useful for a small number 
of custom letters. 

A more refined use is the ability to assign each point a 
unique code. Then, a name and address file could be easily 
set up and merged into the letter with a special fill command, 
which automatically fills in the information from the file in the 
proper spot within the form letter, justifies the remaining text, 
prints out the finished letter and starts the cycle again for the 
next name. 

From within Wordcraft, the user can format blank diskettes, 
make backup copies, get a directory of what documents are 
stored on a diskette, or print the directory. 

The program is a powerful, screen-based system that 
contains a full set of controls and commands that allow the 
user to perform just about any word processing function. 
Some additional functions include subscripts and superscripts, 
headers/tailers, automatically starting a new page when the 
page length is exceeded and background printing (printing a 
document while editing another). □ 
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System of the Month 


TEI System/48 



Texas Electronic Instruments, Inc. has an identity 
problem. The full name of the company is too long to 
be used in conversation, and the initials TEI mistakenly 
evoke an Oriental origin. (There is no connection 
between TEI and Dallas-based Texas Instruments.) TEI 
(Houston, TX) has been producing electronic and 
mechanical components for several years. These 
devices have found their way into a wide assortment of 
computerized equipment. 

With a building full of specialized sheet metal pro- 
cessing equipment and a special flair for designing 
precision power supplies, the company broke into the 
personal computer field a few years ago with an S-100 
box— a chassis with built-in power supply and mother 
board. The design was a good one; it remains a favored 
choice even today. 

When this evolutionary move came to pass, a strange 
defocusing of goals took place in the design depart- 
ment. In the past, we’ve had some harsh words to say 
about TEI’s predilection for developing a confusing 
variety of computer designs; only to discontinue them 
after a few months of production— sometimes only of 
promotion. Our young industry does not need this kind 
of instability; buyers would like a computer product to 
stay on the market long enough so that “obsolete” 
does not mean that the manufacturer simply lost 
interest in making it. 


Being survivor types, the TEI folk have apparently 
profited by their early experiences, and appear to have 
marshalled their forces. During the very time we were 
lamenting its expected demise from the computer 
scene, the company was quietly putting the finishing 
touches on the System/48 — an elegantly conceived 
and soldily executed business-class microcomputer. 
The unit’s most unique feature is that it is a multipro- 
cessing system— that is, it contains two microprocessor 
computers. The micros work together to share the 
overall computing load for a number of simultaneous 
jobs or users. 

The basic system consists of a single pedestal-like 
enclosure containing two microcomputers, a separate 
printer in a low-boy cabinet and a single cathode-ray 
tube (CRT) terminal. The printer is a 1 50-character- 
per-second dot matrix design built by TEI; the CRT 
terminal, one of the simpler offerings of Phoenix-based 
TEC. One of the microcomputers is dedicated to the 
internal needs of the system and the other is available 
to run business applications programs. Up to seven 
additional processors and terminals can be added, 
making the system into an eight-user multiprocessor. 

Mention “System/48” and the image is that of 
deucedly clever packaging. Conceiving a usable 
package design for a computer is a lot harder than it 
looks to the uninitiated. The individual components 
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must not only operate properly when interlinked, but 
must have adequate provision for cooling, electrical 
shielding, maintenance access and noise suppression. 
To keep the sales department happy, a computer 
system must present an attractive, yet distinctive, 
appearance. Finally, the machinery must be housed so 
that the assemblage of component parts remains in 
reasonably close formation during the bumps it will 
have to endure during its lifetime. 

The package achieves these goals with a deceptively 
simple elegance. All portions of the computer (except 
terminals and printers) are housed in a floor-standing 
cabinet roughly a yard square and four feet tall. The 
box presents a monolithic wood-grained face to all 
sides; its styling harmonizes with a line of computer 
furniture recently introduced by Samsonite. 

The top foot or so of the cabinet front folds down to 
create a small desktop. This action reveals a brushed 
aluminum panel containing an opening for a floppy 
diskette and bare minimum of operator controls; power 
switches and reset buttons for each of the system’s 
nine microcomputers. 

Lift the top of the unit to gain access to the nine 
nearly identical plug-in single-board computers and 
double-density, double-sided floppy disk drive 
mechanism. Remove the rear panel to expose the 
18M-byte Winchester-technology hard disk drive, 
hanging on an internal laminated wood panel. Open the 
front door all the way to see the other side of this 
panel, which has the remainder of the computer’s 
components hanging from it. This includes a card cage 
with 1 1 identical power regulator cards, a generously- 
proportioned power distribution/fuse panel and one of 
the company’s famous constant-voltage transformers. 
A pair of cooling fans imbedded into sheet metal 
ductwork maintains a flow of air over the system’s 
heat-generating componets. 

The components are shipped as a knocked-down kit, 
assembled on site by the dealer. The parts snap 
together without the need of tools. When the 
mechanical assembly is completed, a set of pre-formed 
wiring harnesses is laid in to tie the parts together 
electrically. Individual pieces can be removed for 
service just as easily. The entire package exudes a 
solid, almost military robustness. 

“Silent magic” at work 

The complex of parts that provide DC power to the 
computer elements begins with a TEI constant-voltage 
transformer (CVT). This is a large voltage step-down 
transformer incorporating an extra winding around a 
special iron core. The device goes a long way towards 
providing a constant output of AC voltage in an environ- 
ment of varying input line voltages and/or unsteady 
loads presented by the downstream electrical elements. 

This trick is performed with the silent magic of 
electromagnetics, and does not depend upon intricate 
electronic components that might be prone to failure or 
excessive heat dissipation. The only shortcoming of 
the CVT design philosophy is that it can play hob with 
the input power factor presented to the AC line during 
voltage extremes, something that is of practical concern 
only with much larger machinery. 

The CVT performs the rough regulation of AC power. 
Final conversion to direct current (DC) and its precision 
regulation is a job given over to a group of 1 1 individual 


regulator cards. Each card produces the four separate 
voltages needed by the other system components. The 
efficient method of ultrasonic switching regulation is 
utilized for the high current + 5-volt supply. The 
regulator circuitry incorporates overvoltage and over- 
current sensing, as well as automatic shutdown 
features. There is a regulator card to supply the 
hard disk, one for the floppy diskette drive, and one for 
each of the nine processor cards. All regulators are 
identical in design, substantially easing the problem of 
spares provision. 

Tradeoff for longevity 

Most microcomputers of modern design perform the 
final, precision regulation of DC power via specialized 
integrated circuits contained on the CPU or memory 
cards themselves. This plan has the advantage of 
simplicity in power distribution design, but carries the 
penalty that substantial heat is produced in close 
proximity to the sensitive computing circuitry. The 
company has chosen to forsake this design shortcut in 
favor of the more complex concept described above. 
Service life of the electronic circuitry is sure to benefit 
as a result. 

Up to nine separate microprocessor cards may be 
inserted into the main card cage. Each is a stand-alone 
single-board computer that includes the central pro- 
cessing unit (CPU) as well as all necessary memory and 
input/output (I/O) circuitry. The main microprocessor is 
an Intel 8085, a popular development of the pioneering 
8080. The 8085 chip is designed to run any program 
coded for an 8080, incorporates more functions within 
a single chip, runs several times faster (5 MHz in this 
case) and is cheaper to build in the bargain. 

Each of the processor cards contains 64K bytes of 
dynamic random-access memory (RAM), as well as 2K 
bytes of read-only memory (ROM). The latter contains 
the card’s bootstrap loader program, and is equipped 
with “phantom” circuitry, so that it effectively dis- 
appears from the RAM address space when its function 
is completed (a few seconds after boot-up). There is 
no provision for further expansion in memory size on 
the processor cards. 

Each processor card also contains two complete 
serial I/O ports, as well as a single parallel one. The 
parallel port and one of the serial channels are intended 
for connection to a “local” printer; the remaining serial 
port wires directly to an ordinary CRT terminal. 

The processor cards connect together via a decep- 
tively small flexible cable lying across the top of the 
nine cards. The only other electrical connections to 
these cards are DC power and the serial and parallel 
I/O channels. One of the cards is designated the 
master, and can be distinguished by an extra handful of 
chips installed in one corner. This additional circuitry 
connects the master processor to the disk drives, and 
is not needed on the remaining processor cards. Other 
than this detail, all cards are physically and functionally 
identical. Each normally operates with the same 
operating system software resident in its individual 
RAM, although one can imagine more complex arrange- 
ments that would work. 

The master micro card has the responsibility of 
transmitting data to and from the floppy and Winchester 
disk drives. Further, it is empowered to police any 
conflicting requests for these resources from the 
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remaining eight processors. Additionally, the master 
processor manages the common system printer via a 
special spooling program. The spooler was not available 
at the time we tested the system, so we can’t describe 
the exact workings of this important program. In 
concept, any of the eight applications processors can 
instruct the master (via a request on the high-speed 
inter-processor bus) to read one or more disk files, and 
send them to the system printer. The system printer is 
the one connected to one of the three I/O ports on the 
master processor card. In addition, any or all of the 
eight applications processors can be fitted with its own 
local printer. 

The whole arrangement effectively removes a large 
processing load from each of the applications pro- 
cessors, and places it on the shoulders of a single, 
hard-working dedicated processor. This frees each 
local processor to perform its assigned duty. The most 
dramatic result is that a heavy processing load on one 
of the eight applications micros is absolutely unfelt by 
any of the others. Each processor works in utter isola- 
tion, insulated from the travails of its neighbor. This 
design represents a fundamental departure from the 
more common multi-tasking computers that time-share 
the resources of a single processor. The latter arrange- 
ment will often bog down under heavy processing 
loads. This is particularly true if the computer is fitted 
with but a single 8-bit micro. Sixteen-bit designs usually 
have greater reserve power, and are able to handle 
more users before performance degradation becomes 
a problem. 

Processor power, however, is not the bottleneck in 
many business applications for microcomputers. The 
disk drive is normally the culprit here, since these 
programs routinely spend a lot of time shuffling data 
back and forth between the processor and disk 
surfaces. When several jobs compete for the limited 
time availability of a single disk drive, the contention 
problems often result in one program waiting for another 
to finish with the disk. The multi-processor design of 
the system is of no particular help in this matter, 
although other features of hardware and software 
design have been incorporated to minimize contention 
as much as possible. 

Each of the micros runs with its own resident copy 
Magic, the company’s proprietary operating system. It 
occupies about 18K bytes of the available 64K-byte 
RAM space on each card, and can be described as a 
“CP/M lookalike,” at least at the operator interface 
level. Boot an applications card, and the familiar A> will 
appear on the attached terminal. The system will then 
honor most commands familiar to CP/M users, and handle 
them in pretty much the expected manner. Just under 
the surface, however, Magic is marching to an entirely 
different drummer, at a beat entirely of TEI’s devising. 
The disk file directories, for example, are maintained 
within the imbedded ISAM structure, so that filenames 
are always shown in alphabetical sequence. 

The operating system was designed so that any of 
the thousands of available CP/M-compatible programs 
will run on the system without modification. At least, it 
will run those programs that adhere to normal CP/M 
rules. There are a few applications programs on 
the market, however, that bend the rules a bit in an 
attempt to be more clever than their competition. We 
would not advise the purchase of a CP/M program for 
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the System/48 until its operation on the machine has 
been demonstrated. 

Each package is delivered with the Magic operating 
system, two versions of Basic, two simple text editors 
and a data base management program called DataMagic 
II. The data base management system (DBMS) must 
rank as only ordinarily amazing in these days of 
extremely capable software. It allows you to create a 
CRT screen design for data entry, access the data in a 
variety of ways and create customized reports con- 
taining the data or manipulated derivatives of it. It 
doesn’t take a programmer’s skills to do all of this; just 
one who is familiar with the business application at 
hand, and who has the ability to wade through the 
100-page manual. As a bonus, this DBMS includes a 
program that will generate the skeleton of a Basic 
program to work with the files created by DataMagic. A 
simple question-and-answer dialogue gives this program 
enough information to automatically produce the starting 
point for a custom applications program in Basic. 

A lot of the DataMagic programs are written in Basic. 
This causes some initial surprise until you realize that 
these are merely “front-end” programs, which act as a 
way of communicating with the indexed-sequential 
access method (ISAM) imbedded into the operating 
system. DataMagic II is not simply a program that runs 
on the system; it is a choreographed cooperation that 
works intrinsically with the systems software. 

A stand-alone version of DataMagic which will run on 
anyone’s CP/M computer is available. This version is 
considerably slower in operation than the one we just 
described, however, since the ISAM tricks of Magic 


have to be simulated by the program itself— a fate 
shared by any DBMS that runs on CP/M. 

Two Basic interpreters are shipped with this com- 
puter: an ANSI standard version and an extended one 
called TBasic. Both were developed by Microsoft, so 
similarities far outweigh any differences. Both Basics 
run extremely fast— they rank near the top of all 8-bit 
micros we have tested. Our Prime Number Cruncher 
benchmarking program was handled easily by TBasic in 
636 seconds; by the simpler version in a slightly slower 
691 seconds. The marks are even more impressive 
when you realize that we ran both benchmarks at the 
same time— each on its own 8085 microcomputer 
card. We cranked up Microsoft’s new compiling 
Basic-80 5.0 on this computer to achieve a record- 
breaking run of 178 seconds (See Report Card: 
Benchmark on page 74 for a description of the Prime 
Number Cruncher program.) 

The basic system, complete with 18M-byte hard 
disk, 1 M-byte floppy, a master processor and one for 
applications (each with 64K bytes of RAM), a 150-cps 
printer and single CRT terminal lists for about $22,000. 
The price also includes the operating system, DBMS, 
two Basics, two editors and a clutch of hardware diag- 
nostics programs. This system is capable of handling a 
single user. Each additional user requires a micropro- 
cessor card, regulator card and CRT terminal — about 
$4,000 for the lot. This means you could spend up to 
$50,000 for a fully loaded system— actually placing the 
system in the minicomputer category. There is little 
doubt, however, that many minicomputers would be hard 
pressed to match the performance of this system. □ 
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Sounds of the Atari 
...in Basic 



by Herb Moore© 

This series has tried to provide some techniques for 
generating different types of sounds with the Atari 400 
and 800 computer using the Basic language. 

Since I’ve communicated what is important from my 
own viewpoint, I’ve tried to provide techniques for 
creating sound rather than rules for composition. 
Hopefully, you will follow the spirit of the time and build 
your own creations. 

In conclusion, I would like to describe two more 
sound effects that can easily be created with Atari 
Basic, and then present a brief composition using 
these techniques. 

In the SOUND statements, I’ve been pretty consistent 
in leaving the variable for tone at a value of 10, 
something like the following. 

100 SOUND 0,121,10,10 
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This generates a tone from which it seems to be 
easiest to create a timbre at least reminiscent of 
conventional acoustic instruments. Other values for 
tone give an assortment of buzzing sounds. Some can 
be used to create some interesting effects. For 
example, try the following. 

10 SOUND 0,121,4,10 
20 GOTO 20 

The result is nothing special, but by using a decay 
loop for the loudness variable, you can create the 
sound of an explosion or a volcano erupting, as in the 
following example. 

10 FOR L = 15 TO 0 STEP -1 
20 SOUND 0, 121,4, L 
30 FOR T = 1 TO 50: NEXT T 
40 NEXT L 
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I’ll leave it to you to experiment with variations of this. 
One possibility might be to introduce different voices 
with varying attack and decay. 

Another interesting effect results from using two 
voices with adjacent note values to create a kind of 
phrase shift as each note is periodically out of phase 
with the other. This is perceived by the ear as a single 
tone with a periodic variation in amplitude. The following 
program will let you hear this effect. 

10 SOUND 0,200,10,10 
20 SOUND 1,201,10,10 
30 GOTO 30 

The periodicity of this amplitude shift increases 
with an increase in frequency of the tones used. To 
hear an example of this effect, enter and run the 
following program. 

10 FOR N = 200 TO 10 STEP -10 
20 SOUND 0,N, 10,10 
30 SOUND 1,N + 1,10,10 
40 FOR T = 1 TO 1000: NEXT T 
60 NEXT N 
70 GOTO 10 

If you listen to this for a while, you’ll hear a pulse in 
the tone that occurs about three times in the lowest 
tone— the tone that introduces the cycle. This pulse 
will gradually speed up as the pitch of each tone 
becomes higher. 

About a third of the way thru the sequence, you 
should be able to count four pulses, and a little later, 
five pulses, and so on. At the upper pitch in the cycle, 
the ear begins to blend the two tones into one again. 

The reason for this phenomenon is that the number 
of times per second that two tones, very close to 
each other, will be out of phase is dependent on 
their wavelength. 

Lower pitched tones have a longer wavelength and 
therefore complete their cycle less times in one second. 
Thus two low tones will only be out of phase a few times 
per second, whereas the higher pitched tones pulsate 
more rapidly because of their shorter wavelength. 

These pulses are called beats in the jargon of 
psychophysics. You might be interested in knowing 
that your piano tuner uses these beat frequencies in 
tuning your piano. But that’s another topic. 

The following program exemplifies an artistic applica- 
tion of the two techniques. The theme is something of 
a fantasy representation of the development of a 
mountain range. Of course, this particular mountain 
range evolves rather quickly, hence the name Mt. Quick. 

10 REM ***MT QUICK 

30 GRAPHICS 24 

31 COLOR 1 

32 SETCOLOR 2,6,2 

40 A = 70:B = 80 

41 GOSUB 3000 

50 N1 = 243.N2 = 242 

60 GOSUB 5000 

65 A = 90:B = 75 

80 GOSUB 3000 

85 FOR T = 1 TO 2000:NEXT T 

90 GOSUB 4000 

100 A = 120:B = 50 

110 GOSUB 3000 


120 N1 = 242:N2 = 243:N3 = 144 

130 GOSUB 5000 

140 A = 140:B = 30 

150 GOSUB 3000 

160 GOSUB 4000 

170 A = 200:B =40 

180 GOSUB 3000 

190 N1 = 242:N2 = 243:N3 = 244 

200 GOSUB 5000 

210 FOR T = 1 TO 3000: NEXT T 

215 GOSUB 4000 

220 A = 225:B = 50 

230 GOSUB 3000 

250 GOTO 250 

3000 FOR CYCLE = 1 TO 20 

3005 X = INT(300*RND(1 )) 

3010 Y = INT(80*RND(1) + 100) 
3020 PLOT X,Y 
3030 DRAWTO A.B 
3040 NEXT CYCLE 
3050 FOR Z = 1 TO 50 
3060 NO = INT(30*RND(1 )) 

3100 SOUND 0, NO, 10, 14 
3110 NEXT Z 
3120 SOUND 0,0, 0,0 
3200 RETURN 

4000 FOR L = 15 TO 0 STEP -1 

4010 SOUND 1.N1.0.L 

4020 SOUND 2,N2,0,L 

4030 SOUND 3,N3,0,L 

4035 FOR T = 1 TO 100:NEXT T 

4040 NEXT L 

4050 RETURN 

5000 FOR L = 0 TO 15 

5010 SOUND 1.N1.10.L 

5020 SOUND 2,N2,10,L 

5030 SOUND 3,N3,10,L 

5040 NEXT L 

5050 RETURN 


In the main body of the program, fixed plot points are 
designated by such lines as 40, 65 and 100. These 
fixed points are the mountain peaks. Subroutine 3000 
plots 20 random points and then draws lines from 
these points to each fixed point. Thus, each time the 
program is run, the mountain peaks are the same, but 
there will be some slight variation in the overall shape 
of mountains. 

The loop in lines 3050-3110 plays a sequence of 50 
very high pitched notes very fast. There are no graphics 
going on at this time, since I wanted the notes to be 
played as rapidly as possible. Whenever you introduce 
graphics commands in a loop like this it slows things 
down considerably. 

In subroutine 4000, note values for voices 1 , 2, and 3 
are determined at lines 50, 1 20, 1 90 and so on. These 
notes are turned on with a slow attack loop. This, as 
you recall, will result in a gradual fade in of the sounds 
for these voices. The reverse process occurs in sub- 
routine 5000, creating a slow fade out of these voices. 

Of course, as you can see from looking back at the 
main body of the program, these subroutines are used at 
different places. By separating the subroutines for the 
attack and decay cycles with the RETURN statement 
at line 4050, it is possible to leave these three voices 
on while other things are happening on the screen. □ 
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Assignment: Benchmark 


Does Price 


Reflect Performance? 

Series 1 Results 


Systems up to $15,000 


C-3 


Accounts Receivable 

Current Price 

Time 


Pertec PCC 2000 6:04.3 

$12,470 

North Star Horizon 1:57.7 

$ 6,911 

Cromemco System Two 2:48.0 

$10,180* 

Texas Instruments Model 771 3:38.1 

$12,100 

Vector Graphic System B 5:56.5 

$ 8,995 

DECstation 78 5:04.8** 

$10,495 

* Cromemco has upgraded its system and increased the price since the tests, 
“self-diagnostics,” quad capacity disks, and printer with upper and lower case. 
** Includes both compile and run time 

System Two now has built-in 


by Hillel Segal 

Cost-effectiveness. Price-performance ratio. These 
are buzzwords of budgeting. ..the heart and soul of 
business judgement. But how can you apply them to 
the world of computers, where so many variables 
interact to create a workable system? 

This is a question we have taken seriously in running 
benchmark studies of small computer systems, but we 
have pointed out that speed is not the sole selection 
factor. The Association of Computer Users’ findings 
are intended to be used in the context of a complete 
analysis of the user’s needs and the computer’s hard- 
ware and software capabilities. 

Still, the run times for standard benchmark programs 
do furnish a solid basis for comparing one system’s 
throughput with another’s. We focus on the accounts 
receivables test in this series, as it is the most approp- 
riate test of a business application. 

The test systems generally offered a 64K-byte central 
memory, CRT with keyboard, dual floppy disk drives 
and printer. Each has varying capabilities. Some CPUs 
are more powerful and faster than others, and some 
disks hold more information. 

But software is as crucial to system capability as 
hardware. Many systems use standard operating 
systems such as CP/M, for which interpreters for 
almost any language and numerous specific application 
programs are available. Other computers may have an 
operating system with special characteristics for an 
intended application. 

Following is a summary of the benchmark reports 
covered up to now in this series. 
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Texas Instruments 771. Benchmark clockings 
showed the system gave a good performance in the 
accounts receivable test. The 64K-byte memory leaves 
the user only 17,778 bytes after operating system and 
Basic are loaded. On-line disk storage maximum is 
,5M-bytes. The 771 supports several ports, but only 
the master terminal may be used to write programs. 

Tl offers no applications programs, providing two 
languages for development, TPL and Basic. The Tl Basic 
has a virtual array file structure that accesses disk- 
stored data easily, some structured programming state- 
ments, and breakpoint and trace debugging features. 

The editor left the competition far behind in the 
ease-of-use test, which counts the number of 
keystrokes required to make a standard set of program 
modifications. It needed only 143 keystrokes to do the 
job; other Basic editors took up to 230 strokes. 

Vector Graphic System B. This system offers a 
versatile and inexpensive computer. System B finished 
next to last in A/R time, due to mediocre disk speed, 
but proved in other tests that it has a quicker than 
average CPU. The system leaves 48K bytes for the 
user when running Basic. Incorporating an S-100 bus. 
System B accepts add-on boards to allow many special 
configurations. Floppy disk storage can be extended to 
1 .26M bytes with a second set of drives. 

A variety of operating systems, including CP/M, can 
be used. The Basic-80 that comes with the system 
allows some structured programming, immediate mode 
commands, assembly language subroutine calls and 
line renumbering. 
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North Star Horizon. Benchmark results showed 
outstanding power for the price in a flexible but 
technically demanding system. Run time for the A/R 
program was not only best of the class, but also beat all 
the $15,000 to $25,000 computers tested in series 2. 
The Horizon was at or near the top in all timing tests, 
due in part to its floating point arithmetic option, which 
performs some calculations with hardware rather than 
software. The modular S-100 bus hardware permits a 
wide range of disk, memory, clock, D-to-A converter and 
other additions. Accessible memory is 56K bytes, with 
expansion possible. Hard disk storage is also offered. 

The operating system supports the firm’s Basic and 
Pascal languages, but CP/M is also available for running 
other tongues. One inconvenience: the system does 
not allocate files dynamically, so size must be specified 
before beginning work. The Basic editor was rated low 
in keystroke efficiency. 

The Horizon’s system design makes an experienced 
programmer advisable. Documentation tends to be 
written for such a user and the personalization process 
during installation is rather complex. 

Pertec PCC 2000. A reliable and expandable system 
especially notable for first-time users, this system was 
not, however, especially fast. Pertec’s engineers felt 
the fair to poor showing on some tests resulted from an 
automatic “read after write” verification, which they 
considered a significant feature. Depending on specified 
file size, 28 to 34K bytes of memory remains for the 
user when Basic is loaded. Pertec can provide fixed 
disk storage of up to 40M bytes for the PCC 2000, and 


as many as five programming terminals can be hooked 
into the processor. 

Pertec produces its own Basic and offers several 
business-oriented software packages. The system 
runs under CP/M. While users were generally pleased 
with the software, a number said the documentation 
was too technical for the inexperienced. 

Digital Equipment Corporation Decstation 78. 

DEC accommodates business computer users with its 
Decsystem and Decstation models. The wide range of 
applications software is easy to use and the company 
has a good reputation for client training and service. 

The system does not have to be personalized. It 
uses a compiled version of Basic, which is accurate up 
to 1 6 digits in its arithmetic. The system also has handy 
file management programs and a powerful string 
processor. Test times, which included both the 
compilation and run steps, were average. 

In contrast to many systems, CPU memory was 32K 
bytes, and a Basic programmer is left with only 16K 
bytes at his disposal. Hardware problems were noted 
by some users with the disk drives. 

Cromemco System Two. This system might be 
especially suitable for businesses storing a lot of data, 
since it can be expanded into a Z-2H with hard disk 
drive. The A/R time was excellent even with the 
system’s floppy disks. 

The semi-compiled Basic allows considerable struc- 
tured programming statements. A good debugging 
facility, line-by-line syntax check, global change 
capability and call command were other features 
noted. The Cromemco disk operating system can be 
paired with three versions of Basic, plus Cobol, Fortran, 
Ratfor and a macro assembler. As with several other 
manufacturers, our surveys of users of Cromemco 
equipment turned up some grumbles about overly 
technical documentation. 

I 

As we’ve seen, performance — at least strictly in 
terms of speed — does not always reflect the price tag. 
Except in large number-crunching operations, the 
under-$1 5,000 micros’ times are generally comparable 
to those of the $15-25,000 tested in series 2 of 
the reports. 

Does that mean the more costly systems are not 
worth it? Not necessarily. Factors unrelated to speed 
may be just prominent enough on a particular shopping 
list to justify a higher price tag. 

Upcoming are benchmark reviews of the Apple II + , 
TRS-80 model II, and systems by Digital Micro, Data 
General, Alpha Micro and Ohio Scientific. □ 

Hillel Segal is president of the Association of Computer 
Users, a non-profit association with members all over 
the U.S., Canada and several other foreign countries. 

One of the association 's key activities is the publica- 
tion of its Benchmark Reports. Each month a new 
report is produced covering a computer system. 

In addition, ACU publishes seven bimonthly news- 
letters for users of small computers, midi computers, 
large computers, time-sharing systems, distributed 
processing systems, word processing systems and 
home and hobbyist computers. 

A complete package of information about member- 
ship is available at P.O. Box 9003, Boulder, CO 80301. 


AVANT-GARDE CREATIONS 
HAS SOFTWARE 

Over 50 disks available In areas of educa- 
tion, art/design, games, business, utilities, 
and self-transformationl 

WRITE FOR CATALOGS 

The Creativity Tool Boa Draw, write poetry, music. Includes Action 
Sounds, Hi-Res Scrolling, routines, shape tables and shape view program, utilities, 
animation demo, and fonts. $44.95 

“...impressive.. .satisfying.. Interesting.. .fun!" Peelings (The Magazine of Software 
Reviews) 

“Truly different.. .unique.. .the program Is an enjoyable one.. .cute.. .very interesting... 
new. ..nice. ..a good value! Apple Orchard (Winter) 

I? ^ I \ \ 1 !|| %' j £f l[llo — | 

WE HAVE MORE! 

Chambers of Xenobia A new adventure game with Hi-Res & sounds 

$15.95 

5 Great Games! Animal Bingo, Jungle Safari, Space Defense. Sky Watcher, 
Air Traffic Controller $29.95 (or $9.95 each) 

5 More Great Games! Deep Sea Treasure. Mystery Code, Depth Charge. 
The Mine Fields of Normalcy. Turn ‘Em Loose $29.95 (or $9.95 each) 

The Complete Mailing Label & Filing System Filing, label- 
making, binary sort, dynamic sorting, directory, quick-find, formatted reports, char- 
acter code sorts, zip or alphabetical order, two-level sorting and more! 

$59.95 (4 disks and 3 manuals) 


Sentence Diagramming Educational, grades 6-12 $19.95 

Action Sounas & Hi“Res Scrolling Designed to give your pro- 
gram the excitement of action & sound $ 15.95 

Super Draw & Write Fonts, drawing, and useful utilities $15.95 

Super Shape Draw & Animate The best system yet, it works... 
create and/or animate shape tables like a dream... $34.95 

Demo Disk 1 Some of our best stuff $9.95 

Demo Disk II More of our best $9.95 


And introducing: The Zenith Education Systems 

Easy-to-use programs designed to aid in creation, modification, monitoring and 
grading lesson material. Demonstration package available for $10.00 ( Includes 2 
disks and a booklet) Complete Z.E.S. System $250.00 

ALL OF OUR SOFTWARE IS WRITTEN IN APPLESOFT * , 48K, DISK 
DEPT. E-l 

AVANT-GARDE CREATIONS DEALER INQUIRIES INVITED 

P.O, Box 30160 Eugene. OR 97403 VISA/MASTERCARD 

(503) 345-3043 (12pm-6pm 7 days a week) 

* Apple is a trademark of Apple Computer, Inc. 
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Step Into The World of 
Microcomputing 

With Data Dynamics Technology 



Your First Computer 

by Rodnay Zaks 

Order No. 17,014 258 pages $7.95 

This book explains what a computer system is, what it can do, how it works 
and how to select the various components and peripheral units. Written in 
everyday language, the book is a comprehensive and enlightening guide to 
the world of small computers. Whether you are using a computer, thinking 
about using one or considering purchasing one, this book is indispensable. 


The 8080A Bugbook: 

Microcomputer Interfacing and Programming 

by Peter R. Rony 

Order No. 10,001 416 pages $10.50 

The principles, concepts, and applications of an 8-bit microcomputer based 
on the 8080 micrprocessor 1C chip. The emphasis is on the computer as a 
controller. Intended to help develop the skills needed to use an 
8080-based breadboard microcomputer system. 
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MICROCOMPUTER 
INTERFACING 
AND 
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Beginner’s Guide to Computer Programming 

by Bruce Ward 

Order No. 13,003 480 pages $9.95 

A primer for learning computer programming from the ground up. Instead 
of attempting to explain programming in terms of language, the author 
pursues his subject from the viewpoint of program requirements. Instead 
of working backward from a language, the book begins by developing a 
simple programming language of its own, determines a need, then gives 
the instruction. 
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Dbase II 

A Relational 
DBMS for CP/M 


by Roger H. Edelson 


Database management is where the action is 
happening today. The recently available database 
management systems (DBMS) allow the small business- 
man to quickly utilize his computer system and use it 
efficiently— not just as a file handler but as an informa- 
tion manager/reporter. Because of the importance of 
the DBMS concept, this month I will depart from my 
normal hardware evaluation to review Dbase II, a 
relational DBMS from Ashton-Tate, Los Angeles, CA. 

Dbase II is a tool that allows easy manipulation 
of small and medium sized quantities of information 
(databases), either interactively or with English-like 
command programs. 

Your computer system must meet the following 
minimal requirements: 

• An 8080, 8085, or Z80 based microprocessor. 

• A minimum of 48K contiguous bytes of memory. 
(Dbase II uses the locations from 5CH to A400H, 
but will treat disk as extended memory storage.) 

• CP/M operating system (version 1 .4 or 2.X). 

• One, or more, mass storage devices operating 
under CP/M (usually floppy disk drives, but hard 
disks are certainly suitable). 

• A cursor addressable 24 line by 80 column CRT, 
if the full screen editing operations are to be used. 

• Optional text printer (for setting up some 
command files). 


Col. 1 

Col. 2 

Col. 3 

Col. 4 

Col. 5 

Invoice 

Number 

Supplier 

Description 

Amount 

Number 

2386 

Graphic Process 

Prints 

23.00 

BBQ-747 

78622 

Brown Engraving 

Litho plates 

397.42 

TFS-901 

Ml 883 

Air Freight Inc. 

Shipping 

97.00 

SPT-233 












Figure 1. Two dimensional data representation 


As a relational system, it does away with sets, linking 
pointers, etc., which can quite quickly turn the job into 
a nightmare of managing the DBMS, rather than the 
information. Data is represented in the fashion shown 
in figure 1. Each row across the table is called a 
record, and each column of the tabic is referred to as a 
field. The order in which the records and rows are 
entered does not matter, but each element in the field 
column must be of the same type, i.e. you can’t mix 
SUPPLIERS with AMOUNTS. 
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Now that we have some idea as to the relationship 
used to store data items, we can review the specifica- 
tions for this system to see if they will meet your 
application. While the system will handle a large 
amount of information, its capacity is not infinite, and 
we are dealing with a micro-based system. The major 
specifications include: records per database file- 
65, 535 max; fields per record— 32 max; characters per 
record— 1,000 max; characters per field— 254 max; 
and numeric accuracy — 10 digits. 

Looking at the number of records per file and the 
maximum number of characters per record, we can see 
that the system will handle up to 65M bytes of informa- 
tion in one file, a rather impressive amount. Of course, 
if you are using floppy disks, this will take quite a few 
diskettes and some sophisticated instructions to allow 
the program to access and manipulate that much data. 
In almost all real-life situations, it will not be necessary 
to so severely tax the system. 

Before we delve into the actual operation character- 
istics, let’s review what data base management is. It 
goes beyond file handling and actually processes, or 
manages, the information (read data-base) for the 
various file manipulating programs. The DBMS, by 
treating all data in the same consistent arrangement, 
with file-to-file compatibility, allows each operating 
program to work with the entire information bank. This 
eliminates forcing payroll programs to just access 
payroll files and accounting programs to just access 
accounting files. 

The two different information handling architectures 
are shown in figure 2. The major advantage is that all the 
data base is available to each operating program, rather 
than having to duplicate portions of the payroll file if 
this information is needed by the accounting programs. 

Also, when generating a new processing system, 
although it is still necessary to write a new access or 
operating program, it is not necessary to restructure, 
or recopy any of the data. It is all available. When 



File handling 



DATABASE 


Figure 2. Information handling architectures 


USE MoneyOut 
DISPLAY STRUCTURE 

. STRUCTURE FOR FILE: HONEVOUT DBF 
NUMBER OF RECORDS 00000 
DATE OF LAST UPDATE 00/00/00 
PRIMARY USE DATABASE 


FLD . 

NAME 

TYPE WIDTH 

DEC 

001 

CLIENT 

C 

004 


002 

JOBNUMBER 

C 

003 


003 

BILL DATE 

C 

006 


004 

SUPPLIER 

C 

020 


005 

DESCRIP 

C 

010 


006 

HOURS 

N 

006 

002 

007 

Elf WBR 

C 

002 


008 

AMOUNT 

N 

009 

002 

009 

BILL MBR 

C 

006 


010 

CHECK NHBR 

C 

005 


011 

CHECK DATE 

c 

006 



Figure 3. Sample record structure 


business needs dictate adding a different type of data 
to an already existing record, there is no need to 
change any operating programs. If these programs 
don’t require the new data, they won’t see it. In a file- 
handling environment, it would be necessary to rewrite 
the programs themselves. 

Since the main use of a DBMS is to manipulate files 
of information, the first step is to set up the appropriate 
data files. In this system, it is done with the CREATE 
command. When you use this command, the system 
responds with the prompt FILENAME, so you can name 
the file to be created. The usual CP/M limitations apply 
here. The name must start with a letter, cannot be 
more than eight characters long, and may have no 
colons. Once you have named your file, the file creation 
process starts. You are requested to describe your 
field structure within the organization shown on the 
screen, simulted as follows. 

Create 

ENTER FILENAME: AnyName 

ENTER RECORD STRUCTURE AS FOLLOWS. 

FIELD NAME, TYPE.WIDTH, DECIMAL PLACES 

001 

Field names may be up to 10 characters long, may 
be either upper or lower case, may have embedded 
colons, but must start with a letter. You then describe 
the type of data, either character — C, numeric — N, or 
logical— L. The field width can be as long as 254 
characters, but, if it is numeric, the number of decimal 
places must be specified. Allowance must be made for 
the decimal point, which takes up one character space. 

Figure 3 illustrates a sample record structure as 
given in the operating manual. In the first attempt to 
enter record 005, the field name exceeded the 10 
character limitation and the program indicated this error 
and allowed reentry. It would have been slightly easier 
if only the erroneous structure needed to be corrected, 
but this is hardly a major difficulty. When finished with 
the record structure setup, the operator hits CR to 
terminate this portion of the create command. The 
system then prompts with: INPUT DATA NOW?. Since 
it isn’t necessary to enter data at this time, we will 
leave this function and look at the command function. 
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While inputting data to a file structure is obviously 
the first step in a DBMS environment, the real test 
comes when it is necessary to change, manipulate, and 
output it. In these areas, Dbase II really shines. You can 
work interactively with your data base using conversa- 
tional, English-like commands. 


CREATING FILES 

CREATE sets up new structured databases 
COPY copies databases, their structures, or their data 
to a new file 

REPORT generates information to your specifications, 
selecting only the information you want, 
with or without totals and sub-totals 
SAVE copies memory variables to a file for later use 
INDEX creates an index file for faster data location 

ADDING DATA 

APPEND adds records onto the end of a database 
CREATE allows data entry when the file is created 
INSERT puts records into a file 

EDITING DATA 

EDIT alters specific database records and fields 
REPLACE changes the contents of specified fields 
CHANGE edits specified fields in the database 
DELETE marks records for deletion 
RECALL erases the deletion mark 
PACK deletes the marked records 

DISPLAYING DATA 

DISPLAY and LIST show records, fields and expressions 
? shows the value of variables or expressions 
REPORT formats and displays data according to 
specifications, with or without totals 
READ shows prompting information and data 
SUM totals the fields you specify in a database 
TOTAL totals specified fields to a new database 

FILE MANIPULATION 

DO starts execution of a command file sequence 
APPEND adds data from other files (even 
non-dBASE II) 

SELECT switches between two databases in use 
SORT organizes the database sorted on a field 

MEMORY VARIABLE COMMANDS 
ACCEPT stores character data for later use 
INPUT accepts character, numeric or logical data 
WAIT accepts a single character input 
GET works like the INPUT command, used in the 
interactive full-screen entry mode 
SUM saves totals to memory variables 
SAVE stores memory variables in a disk file 
RESTORE retrieves the stored memory variables 

OTHER COMMANDS 

FIND locates an indexed record, typically in less than 
2 seconds 

LOCATE finds records that meet specified conditions 
SKIP moves you forward or back in the database 
DO WHILE allows repetitive operations 
IF — ELSE allows you to make choices 


Figure 4. Dbase II commands 


The list of available commands is shown in figure 4. It 
has been divided into sections under headings which 
relate to the particular task to be accomplished. For 
example, under the file creation subset are commands 
that allow creation, copying, modification and various 
other control orders. Some command classes allow 


various methods for displaying or manipulating the files. 
An additional class of commands assists in the control 
and usage of command files, those command strings 
which the user sets up to manipulate the data files. 

The system allows full screen operation, with X-Y 
cursor positioning for setting up customized formats 
for either entering or reporting data. The functions of 
the cursor control keys are very similar to the functions 
used in other popular programs with slightly different 
meanings for some of the keys. The cursor control key 
functions are shown in figure 5. 

While most of the command functions are self 
descriptive, some are not easily understood. INDEX is 
used to generate an index file which allows rapid 
sorting and data retrieval. Using indexing, the operator 
sets up a file using only the keys for which you might 
want to search for information. (Keys are database 
fields that are descriptive of the record, i.e. in a per- 
sonnel file, the employee name and/or payroll number 
would probably be used as the keys in an index file.) 

The advantage occurs because only the keys are 
included in the index file, rather than the entire contents 
of the database. The keys are organized with pointers 
to the record from which they were derived. The index 
file is organized in a structure called a B*-tree, which 



PREVIOUS RECORD 

EXIT-SAVE ^ | DELETE FIELD 

EXIT— NO SAVE 

\ \ \ DELETE DATA 


W I 1! T f U— DELETE RECORD 

COUTH 01. 

S D ^ G— DELETE CHARACTER 


X C V N- INSERT FIELD 


\ INSERT/OVERWRITE 


NEXT RECORD 

Figure 5. Cursor control key functions 


allows a fast and memory efficient multiple sort routine. 
When using an index file, typical sized databases can 
be searched within approximately 2 seconds, using the 
FIND command. Also, once you have set up a particular 
index file it is not necessary for the operator to add 
information from any new records appended to the 
main database— the system does it automatically. 

Besides allowing the operator to set up a command 
file for the manipulation of data, the system provides a 
large repertory of operators that may be used to 
generate new results based on stored data. The list 
includes the standard four arithmetic functions (addition, 
subtraction, multiplication, and division), the three usual 
relational operators (<, >, =), plus not equal (<>), and 
combinations of these. Logical operators and two 
simple string concatenation functions round out the 
available operators. 

Unlike some other micro-based DBM systems, 
Dbase II does not limit the length of an operation 
command to a single line. To exceed this limit, a 
semicolon is used at the end of one line to join it to 
another, up to the limit of 254 characters. 

The system is quite easy to get up and running. A 
pair of SUBMIT files allows you to use it with either 
CP/M 1.4, or version 2.2. These files allow you to 
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A> INSTALL 

dBASE II INSTALLATION PR06RAH VER 1.9 

ARE FULL SCREEN OPERATIONS WANTED (V/N)? V 
SELECT TERNINAL TVPE 

A - HAZELTIIC 1588 B - SOROC 128, 148, TELEVIDEO 
C - HEATH 89 II - PERKIN ELHER FOX 1188 

E - ADN-3A F - AM-31 

Q - VHP-88 H - INTECOLOR 

I - 6NAT-SVSTEH 18 J - TRS-88 II PICKLES* TROUT 

2 - USER SUPPLIED TERNINAL CHARACTERISTICS 

J 

ENTER A CHARACTER TO BE USED FOR INDICATING NACROS 
OR A RETURN FOR DEFAULT CHARACTER OF AHPERSAND (t) 

TVPE A RETURN IF THE ERROR CORRECTION DIALOGUE IS TO 
BE USED OR AMV OTHER KEV IF NO DIAL06UE IS WANTED . 


Figure 6. Sample install display 


switch back to either CP/M version at a later date. 
Once the appropriate SUBMIT file has been run, the 
operator types INSTALL to customize the system to 
his particular system. After this command is entered, 
the screen will display a set of prompts that allows the 
user to either select, or not-select, full screen opera- 
tions and a specific terminal characterization. 

The complete screen display is illustrated in figure 6. 
Note, that entering a Z to the SELECT TERMINAL 
TYPE prompt will lead you through another set of 
prompts that allow the installation of custom terminal 


characteristics. Then the system will be set up for 
your particular configuration. The INSTALL routine 
need never be run again, unless it is necessary to 
change the terminal type or the system defaults. To 
run the system for the initial trials, the user brings up 
the program by typing dBASE. 

The above easy-to-follow description is character- 
istic of the 200-page manual provided. It is unusual in 
that it is actually two separate manuals combined. The 
first manual was apparently written by a first time user 
with little experience in the field. Its style is conversa- 
tional and easy to read with interesting tips on improving 
your results. 

The second part, written by the program’s author 
Wayne Ratliff, should be used when generating your 
command programs to provide a guide for the exact 
syntax. It would be difficult to use this section as a 
guide to persons just starting out with the system. An 
earlier version of Dbase was released with just this 
section, causing many calls from frustrated users. The 
addition of the first section of the manual has solved 
this problem. 

The system is compatible with ASCII files and can 
probably read your already established files and add 
the data to its database. The company also allows you 
to try out the software for 30 days. If, for any reason, 
you find it unsuitable, you may return it for a full refund. 

This may not be the perfect DBMS for the micro 
arena, but it will do for a long time — at least until 
the 1 6-bit machines show up. Especially for job costing 
and proposal bidding applications, it really proves 
its worth. □ 

CIRCLE INQUIRY NO. 1 


Dealers: We can supply you with the industry’s largest selection of quality 

business systems in our . . . 

$ 245 Dealer Demo System. 

You’ve got the hardware . . . we’ve got the software AND the total sales pack- 
age to sell this rapid-growth market. Demonstration diskettes and docu- 
mentation to quickly close the sale. (Kit includes: 14 diskettes, 20 users 
manuals and supporting Promotional Material.) 

Check our complete list of systems. The source code is dealer-adaptable 
to run on any computer with disc capabilities in CBASIC II (CP/M). 


:a 




GL. A/P. A/R 
Payroll 

Cash Peceipts/Disb. 
Job Costing 
Fund Accounting 
Student Scheduling 
Mailing List Mgmt. 
Medical/Dental 
Office Scheduler 
Patient Billing & A/R 
Insurance Forms 


THE STANDARD 
OF EXCELLENCE 
IN BUSINESS 
SYSTEMS SOFTWARE 


Wholesale Distribution System 

Purchasing & Receiving 
Inventory Control 
Invoicing & Receivables 
Salesman Comm. Reporting 
Backorder Management 
Manufacturing Inventory Control 
Finished Goods Inventory Mgmt. 
Parts Inventory Mgmt. 

Paris Purchasing & Receiving 
Bill of Material 
Production Scheduling 


INTERNATIONAL 
IICRO 


‘YSTEMS. 




For details on our demo special, contact us at: 
8425 Quivlra Road, Lenexa, Kansas 66215 
Phone: (913) 888-8330 
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mrnrn 

SOFTWARE 


CP/M users specify disk systems and formats. Most formats available. 


^ (New items or new prices) 


disk / 

WITH /MANUAL 
MANUAL / ONLY 



CP/M® 


ARTIFICIAL INTELLIGENCE 

Medical(PAS-3) $849/$40 

Dental (PAS-3) $849/$40 

ASYST DESIGN 

Prof Time Bill $549/$40 

✓ General Subroutine . $269/$30 

✓ Application Utilities . $439/$30 


MICROSOFT 

✓ Basic-80 

Basic Compiler. 

Fortran-80 

Cobol-80 

M-Sort 

Macro-80 

Edit-80 

MuSimp/MuMath 
MuLisp-80 


$289/$ 30 
$329/$30 
$349/$30 
$574/$30 
$124/$30 
$144/$20 
$ 84/$20 
$224/$25 
$1 74/$20 


COMPLETE BUS. SYSTEMS 

Creator $269/$25 

Reporter $169/$ 20 

Both $399/$ 45 


ORGANIC SOFTWARE 

TextWriter III $111/$ 20 

DateBook II $269/$25 

Milestone $269/$25 


COMPUTER CONTROL 


Fabs (B-tree) $159/$20 

UltraSort II $159/$ 25 

COMPUTER PATHWAYS 

Pearl (level 1) $ 99/$25 

Pearl (level 2) $299/$40 

Pearl (level 3) $549/$65 

DIGITAL RESEARCH 

CP/M 2.2 

NorthStar $149/$25 

TRS-80 Model II (PT). . $ 1 59/$35 

Micropolis $169/$25 

Cromemco $ 1 89/$25 

PL/l-80 $459/$35 

BT-80 $179/$ 2 5 

Mac $ 85/$ 15 

Sid $ 65/$ 15 

Z-Sid $ 95/$ 15 

Tex $ 70/$ 15 

DeSpool $ 50/$ 10 

D.M.A. 

✓ Ascom $149/$ 15 

DMA-DOS $179/$ 35 

CBS $369/$45 

✓ Formula $539/$45 

GRAHAM-DORIAN 

General Ledger $729/$40 

Acct Receivable $729/$40 

Acct Payable $729/$40 

Job Costing $729/$40 

✓ Payroll II $729/$40 

✓ Inventory II $729/$40 

Payroll $493/$40 

Inventory $493/$40 

Cash Register $493/$40 

Apartment Mgt $493/$40 

✓ Surveying $729/$40 

✓ Medical $729/$40 

✓ Dental. $729/$40 

MICRO-AP 

S-Basic $269/$25 

Selector IV $469/$35 

MICRO DATA BASE SYSTEMS 

HDBS $269/$35 

MDBS $795/$40 

DRS or QRS or RTL . $269/$35 
MDBS PKG $1295/$60 

MICROPRO 

✓ WordStar $319/$60 

Customization Notes . $ 89/$na 

✓ Mail-Merge $109/$25 

✓ WordStar/ Mail-Merge $41 9/$85 

DataStar $249/$60 

WordMaster $119/$40 

SuperSort I $199/$40 


OSBORNE 


General Ledger 

$ 59/$ 20 

Acct Rec/Acct Pay. . 

$ 59/$20 

Payroll w/Cost 

$ 59/$20 

All 3 

. $ 1 29/$60 

All 3CBASIC-2 

. $199/$75 

PEACHTREE * 


GeneraLLedQ£L„ ... 

. $399/$40 

Acct Receivable 

. $399/$40 

Acct Payable 

. $399/$40 

Payroll 

$399/$40 

Inventory 

. $399/$40 

✓ Surveyor 

. $399/$40 

Property Mgt 

. $799/$40 

CPA Client Write-up. . 

. $799/$40 

Mailing Address 

. $349/$40 

SOFTWARE WORKS 


Adapt (CDOS to CP/M ) .$ 69/$na 

Ratfor 

. $ 86/$na 

SOHO GROUP 


MatchMaker 

.$ 97/$20 

Worksheet 

. $1 77/$20 

STRUCTURED SYSTEMS 

GL or AR or AP or Pay. 

$599/$40 

Inventory Control. . . . 

. $599/$40 

✓ Magic Worksheet. . . . 

. $219/$40 

Analyst 

. $199/$25 

✓ Letteright 

. $1 79/$25 

QSort 

.$ 89/$20 

SUPERSOFT 


✓ Diagnostic 1 

.$ 49/$20 

Diagnostic II. 

.$ 84/$20 

✓ Disk Doctor 

.$ 84/$ 20 

Forth (8080 or Z80). 

$ 149/$25 

✓ Fortran 

. $219/$30 

✓ Fortran w/Ratfor 

. $289/$35 

Other 

. less 10% 

TCS 


GL or AR or AP or Pay. 

.$ 79/$25 

All 4 

. $269/$99 

UNICORN 


✓ Mince 

.$ 99/$25 

✓ Scribble 

$ 99/$25 

✓ Both 

$189/$ 50 

✓ Amethyst 

. $299/$75 

WHITESMITHS 


“C" Compiler 

$600/$ 30 

Pascal (incl "C”) 

. $850/$45 

DATA BASE 


FMS-80 

. $649/$45 

dBASE II 

$629/$ 50 

Condor 

$599/$ 30 

✓ Condor II 

. $899/$50 

✓ Access/80 

$749/$50 


PASCAL’ 

Pascal/MT + $429/$30 

Pascal/Z $349/$30 

Pascal/UCSD $299/$30 

Pascal/M $149/$20 

WORD PROCESSING 

WordSearch $ 1 79/$25 

SpellGuard $229/$25 

✓ VTS/80 $259/$65 

Magic Wand $289/$45 

Spell Binder $349/$45 

OTHER GOODIES” 

✓ The Last One $549/$95 

✓ SuperCalc $269/$50 

✓ Target $189/$ 30 

BSTAM $149/$ 15 

Tiny“C" $ 89/$50 

Tiny “C” Compiler $229/$50 

CBASIC-2 $ 98/$ 20 

Nevada Cobol $129/$25 

MicroStat $224/$20 

✓ Vedit $105/$ 15 

ESQ-1 $1349/$50 

MiniModel $449/$50 

StatPak $449/$40 

Micro B+ $229/$20 

✓ Raid $224/$35 

String/80 $ 84/$20 

String/80 (source) $279/$na 


APPLE II® 


INFO UNLIMITED 

✓ EasyWriter $224 

✓ Datadex $349 

Other less 15% 

MICROSOFT 

✓ Softcard (Z-80 CP/M). . $259 

Fortran $179 

✓ Cobol $499 

MICROPRO 

✓ Wordstar $269 

✓ Mail Merge $ 99 

✓ Wordstar/MailMerge . $349 

✓ SuperSort I $159 

PERSONAL SOFTWARE 

Visicalc $ 99 

✓ Visicalc II $159 

CCA Data Mgr $ 84 

Desktop/Plan II $159 

Visiterm $129 

Visidex $159 

Visiplot $149 

Visitrend/Visiplot $229 

Zork $ 34 

PEACHTREE " 

General Ledger $224/$40 

Acct Receivable $224/$40 

Acct Payable $224/$40 

Payroll $224/$40 

Inventory $224/$40 

OTHER GOODIES” 

✓ dBASE II $289/$ 50 

✓ VU #3 (use w/Visicalc) .$ 49 

Super-Text II $127 

Data Factory $129 

✓ DB Master $184 

✓ OEM (complete 

accting) $399 

Ledger Plus $549 

Charles Mann less 1 5% 

STC less 15% 


ORDERS ONLY-CALL TOLL FREE VISA • MASTERCHARGE 
1-800-854-2003 ext. 823 • Calif. 1-800-522-1500 ext. 823 
Overseas— add $10 plus additional postage • Add $2.50 postage and handling per each item • California 
residents add 6% sales tax • Allow 2 weeks on checks. C O. D. ok • Prices subject to change without notice 
All items subject to availability • ® — Mfgs. Trademark. 

THE DISCOUNT SOFTWARE GROUP 

6520 Selma Ave. Suite 309 • Los Angeles. Ca. 90028 • (213) 666-7677 

Int i TELEX 499-0032 BVHL Attn: DiscSoft • USA TELEX 194-634 BVHL Attn: DiscSoft • 

TWX 910-321-3597 BVHL Attn: DiscSoft 



Articles 

Wanted... 

INTERFACE AGE is seeking articles 
on the future of computers for the 
December issue. What can the 
average consumer expect from the 
computer revolution into the 80s and 
beyond? How will it affect his life? 
Projections, intelligent guesses, and 
expected technological advances 
are among topics of interest. Articles 
intended for the December issue 
should be received no later than 
August 15 for consideration. 

Other subjects being sought for 
1981 include: business hardware, 
software, and unique applications, 
computer languages, medical, edu- 
cational and home applications, peri- 
pherals and interfacing products, 
tutorials and word processors. 

The payment rate ranges from $20 
to $50 per published page. Pieces 
describing company projects or prod- 
ucts will carry the company byline, 
but no payment is offered. Submittals 
should include an abstract, outline 
and stamped return envelope. 

Manuscripts should be typed, 
double spaced with one-inch 
margins. Minimum length is four 
pages, unless programs are included. 
Photos should be numbered and have 
a brief description attached. Tables, 
listings, etc. should be on separate 
pages and each should have a cap- 
tion. Computer listings should be 
printed using a new ribbon to assure 
good reproduction. Authors are re- 
quested to submit a statement of 
their background and expertise. 

The publisher assumes no respon- 
sibility for artwork, photos or 
manuscripts. No acknowledgement 
is made unless accompanied with a 
stamped return envelope. 

Address all inquiries to Editorial 
Department, INTERFACE AGE 
Magazine, 16704 Marquardt Ave., 
Cerritos, CA 90701. Please do 
not phone for information about 
submissions. 
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What has nine lives, three forms, 
multiple faces and a price tag 
that almost disappears? 




It’s magic! Well, almost. The Microline 80 will run 
all day at 80 cps with no duty cycle limitations. 
The head is warranted for 200,000,000 characters. 
That translates to over nine years on your 
TRS-80™ APPLE 15 or other small computer. 

Want to change forms? The magical Microline 80 
is three printers disguised as one. There is a 
whisper-quiet rubber platen for cut sheets and roll 
paper, pins on nine inch centers for pin feed stock 
and optional snap-on tractors that adjust to suit 
all your other forms. The Microline 80 also saves 
paper by letting you tear off as close as one inch 
from the last print line. 

Want to change your image? The magical 
Microline 80 really does tricks. It prints upper 


and lower case, condensed and double width 
characters and block graphics for charts, graphs 
and diagrams. 

The Microline 80 is not a toy. With two motors, a 
rugged cast aluminum base and a head you never 
have to throw away, the Microline 80 is built to 
handle the most demanding business applica- 
tions. 

Which brings us to the biggest magic of all, the 
price tag, the one that almost disappears. If we’re 
not the lowest, we are so close that it doesn’t mat- 
ter. There are stocking Microline distributors 
throughout the country. Call or write today fpr the 
name of the one near you and the price of the 
Magical Microline 80. 



IDATA 


Okidata Corporation, 111 Gaith|er Drive, Mount Laurel, New Jersey 08054 609-235-2600 

I Okidata is a subsidiary of Oki Electric Industry Company. Ltd. 
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ABOUT 

SORTS 


This two-part article will investigate single table sorting 
techniques, using standard algorithms and the Basic 
language. The developed routines should work on any 
computer system and require only minimal modification 
for implementation in any version of Basic. The first part 
will review the simpler, slower methods and introduce 
the first improved method, the Shell Sort. 

Whenever a list of items is rearranged into some 
other sequence, the list is said to have been sorted. 
The requirement for some other order can be demon- 
strated by considering a list of names, addresses and 
phone numbers. Suppose the list is compiled by asking 
the next 100 people encountered for the information. 
The list would not be in any kind of usable order; 
however, the list could be rearranged into alphabetical 
order by last name. It is important to notice that the 
related items of address and phone number would also 
be rearranged. 

To investigate sorting, it is useful to discard any 
common parts or actions and to concentrate on those 
elements unique to the sorting process. Since the 
sorting process is based on the field of information that 
is ordered (the name, for example), the presence of 
other fields is unimportant. Ordering is based on the 
comparison of two different things. The two things 
could be names (as in the example) or numbers. The 
list could be ordered from the Zs to the As as easily as 
the traditional way. This investigation will consider a list 
of numbers to be ordered into ascending sequence. 
The programming examples will be written in Basic, but 
they are easily implemented in other languages. 

A list of numbers is in ascending order when each 
pair of adjacent numbers is in ascending order. Consider 
the following list. 

4 10 16 22 28 

Since 4 < 1 0, and 1 0 < 16, and 1 6 < 22, and 22 < 28, 
the list is in ascending order. If some pair of elements 
in the list is out of order, the list is out of order. 

4 10 22 16 28 

This is true because 4 < 10, 10 < 22, but 22 > 16. To 
be in descending order simply requires the reversal of 
the above lists and the reversal of the signs < and >. 

To write meaningful programming examples there is 
a support task that must be defined. To have a list to 
sort requires that a routine be written to provide such a 
list. In Basic this might be the following: 
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10 N = 12 
20 DIM A(N) 

30 FOR 1 = 1 TO N 

40 A(l) = INT(1 + 1000*RND(1 )) 

50 NEXT I 

This routine will build a table of numbers with N 
elements (in this case N equals 12). Each number will 
be in the range 1 to 1000. The numbers will be in 
random sequence. This routine will be assumed present 
in all future Basic programs. 

The definition of order suggests the first sorting 
method. A program written to step through the list from 
the first to the last element and correct any pair of 
elements found out of order. 

1 20 FOR I = 1 TO N 

140 IF A(l)< A(l + 1) THEN 190 

160 REM SWAP THE TWO ELEMENTS 

190 NEXT I 

It is not practical to allow the comparison of A(N) with 
A(N + 1), so line 120 must be changed to allow only 
N - 1 compares. 

If the comparison at 1 40 is true, the elements are in 
order, and no action is necessary. But if the comparison 
is false, line 1 60 is intended to be the routine to correct 
the order of the numbers. 

Swapping two elements of an array is analogous to 
exchanging two drawers in a file cabinet. One of the 
drawers is removed and placed temporarily on a table; 
the second drawer is removed and placed into the 
vacant slot of the first drawer. The first drawer is then 
recovered from the table and placed into the vacant 
slot of the second drawer. By performing 3 moves, two 
elements are exchanged or swapped. Line 120 is 
changed and line 1 60 is replaced with the swap routine. 

120 FOR 1 = 1 TON-1 

140 IF A(l) < A(l + 1) THEN 190 

160 T = A(l) 

170 A(l) = A(l + 1) 

180 A(l + 1) = T 
190 NEXT I 

This works for the list: 

4 10 22 16 28 

but fails on a list like: 

20 14 28 22 16 10 
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After this routine has operated on this list, the result is: 

14 20 22 16 10 28 

This list is still not in order. The 10 at the end of the 
list should be first in the list. The 10 did move closer by 
one element position, so if the routine is executed four 
more times, the 10 will be in its proper place. No 
element in the list can be more than five moves from 
where it belongs. In general, a list of N elements will 
require no more than N - 1 executions of the routine. 
The first sort method then becomes: 

100 REM SORT METHOD ONE 
110 FOR J = 1 TO N-1 
120 FOR 1 = 1 TO N-1 
140 IF A(l) < A(l + 1 ) THEN 190 
160 T = A(l) 

170 A(l) = A(l + 1) 

180 A(l + 1) = T 
190 NEXT I 
200 NEXT J 

To compare the performance of this method for 
different-sized lists and against any other methods, a 
simple count of activities is devised. The number of 
comparisons at line 140 and the number of times two 
elements are swapped in 160 through 180, are both 
counted and reported at the end of the routine. 


100 

REM SORT METHOD ONE 

110 

FOR J = 1 TO 

N-1 

120 

FOR 1 = 1 TO 

N-1 

130 

C = C + 1 


140 

IF A(l) < A(l + 

1) THEN 190 

150 

S = S + 1 


160 

T = A(l) 


170 

A(l) = A(l + 1) 


180 

A(l + 1) = T 


190 

NEXT 1 


200 

NEXT J 



900 PRINT “NUMBER OF COMPARES: ”;C, 
“NUMBER OF SWAPS: “;S 

This will keep track of the number of compares and 
swaps with each method. It is also useful to time each 
sort. This can be done by stopwatch if there is no timer 
capability on the computer used. 

Analysis of method one indicates that the number of 
comparisons C will be (N — 1 ){N — 1 )• The number of 
swaps S cannot be larger than C, but the exact number 
will depend upon the original placement of elements. At 
each comparison-swap step, an out of order element is 
moved one position closer to its ordered position. 
During each pass of the list, the numbers seem to 
ripple as they all move one step closer to the position 
they belong. 

An example of sort method one is given for a short 
list of numbers. 


Pass 1 

16 

30 

86 

10 

56 


A 

A 






A 

A 






A 

A 





10 

86 






A 

A 





56 

86 

Pass 2 

16 

30 

10 

56 

86 


A A 




10 

30 

A 

A 






A 

A 

Pass 3 

16 

10 

30 

56 

86 


A 

A 





10 

16 






A 

A 






A 

A 






A 

A 

Pass 4 

10 

16 

30 

56 

86 


A 

A 






A 

A 






A 

A 






A 

A 

Final 

10 

16 

30 

56 

86 

Analysis of the above process points out an interesting 
fact. At the end of the first pass, 86 is moved to the 
end of the list. In pass 2, 56 is compared against 86 


again; however, 86 must be the largest number in the 
list, or pass 1 would have pushed some other number 
to the bottom. This means that at the end of pass 1 , the 
largest number in the list is pushed to the bottom and 
need not be checked again. Pass 2 could have con- 
sidered the list to be one element shorter. At the end 
of pass 2, the largest element of the remaining list 
would have been pushed to the bottom of this shorter 
list, that is, to the second to the last position in the 
original list. 

The list of numbers could be treated as a series of 
successively smaller lists, with the largest element 
settling to the bottom of each pass. This shifting effect 
can also be visualized as small light elements bubbling 
to the top of the list. Hence, this method is sometimes 
called a Bubble Sort. The changes to method one occur 
in lines 110 and 1 20: 

100 REM SORT METHOD TWO 

110 FOR J = N-1 TO 2 STEP -1 

120 FOR 1 = 1 TO J 

130 C = C + 1 

140 IF A(l) < A(l + 1) THEN 190 

1 50 S = S + 1 

160 T = A(l) 

170 A(l) = A(l + 1 ) 

180 A(l + 1) = T 
190 NEXT I 
200 NEXT J 

In method one, the number of compares was calcu- 
lated as N - 1 compares each of N - 1 passes. Method 
two requires the summation of N - 1 compares with 
N - 2 compares with N - 3 compares down to 1 
compare. Turn this sequence around and get the sum 
of 1 plus 2 plus 3 plus ... plus N-2 plus N-1 
compares. The formula for the sum of the first m 
numbers is m(m + 1)/2. The number of compares in 
method two is then: (N - 1)N/2. This is approximately 
half the number of compares required in method one. 
This will shorten the time required to sort a list. 

The exchanges still occur at adjacent elements, and 
no improvement in the number of swaps is possible. The 
maximum number has been reduced, since the number 
of swaps cannot exceed the number of compares. 

There is still another improvement that can be made. 
If the list is in order to begin with, the number of 
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compares will be the same, even though the number of 
swaps will be zero. If a flag is introduced to detect the 
fact that no swaps have occurred during the most 
recent pass, the routine can be terminated. The 
changes *o method two occur in lines 115, 185, 195, 
and 210. 

100 REM SORT METHOD THREE 

110 FOR J = N-1 TO 2 STEP -1 

115 F = 0 

120 FOR 1 = 1 TO J 

130 C = C + 1 

140 IF A(l) < A(l + 1) THEN 190 

150 S = S + 1 

160 T = A(l) 

170 A(l) = A(l + 1) 

180 A(l + 1) = T 
185 F = 1 
190 NEXT I 

195 IF F = 0 THEN 210 
200 NEXT J 

210 REM SORT COMPLETE 

Method three has suggested that comparisons should 
be limited to the out of order elements. Consider the 
analogy of hand sorting an index card file. The unsorted 
cards are placed in a pile; the first card is placed in the 
drawer. The second card is inserted in the drawer, 
either behind the first card or in front of it, as required, 
to maintain the proper sequence. The next card is 
checked against the last card in the drawer. If it is 
larger than that card, it is placed after it. If not, it is 
checked against the next card toward the front. If each 
card is placed in the drawer by finding its proper location 
and then inserting it, the number of comparisons 
should be minimal. 

The programming steps necessary to implement this 
method require the concept of adding an element to 
the list. 

110 FOR J = 2 TO N 
120 REM INSERT THE Jth ELEMENT INTO 
THE SET 1 TO J - 1 
200 NEXT J 

At the completion of the FOR-NEXT loop involving J, 
each element of the list is inserted into the growing list 
until all elements are in the list and in order. The 
insertion can be accomplished by using the exchange 
technique developed above, except the order is from 
back to front. The method of insertion involves using 
another subscript variable I, to sift back up the list, com- 
paring the Ith element and (I - 1)st element, swapping 
the new Jth element until its proper place is found. 

110 FOR J= 2 TO N 

120 I = J 

130 C = C + 1 

140 IF A(l-1)< A(l) THEN 210 

150 S = S + 1 

160 T = A(l) 

170 A(l) = A(l — 1 ) 

180 A(l — 1 ) = T 
190 I = I - 1 
200 IF I > 1 THEN 130 
210 NEXT J 

While the variable I could be controlled with a 


FOR-NEXT loop, it becomes clearer to code the activity 
on I directly. 

An improvement is introduced involving the analogy 
that the card is not inserted until its proper place is 
found. This can be accomplished by first placing the 
Jth element in T, then moving A(l — 1 ) to A(l) instead of 
swapping. When the proper place is found, T is moved 
to A(l). This change involves lines 125, 140, 160, 170, 
180, 210, and 220. 

110 FOR J= 2 TO N 
1 20 I = J 
125 T = A(l) 

130 C = C + 1 

140 IF A(l) < T THEN 210 

150 S = S + 1 

180 A(l) = A(l — 1 ) 

190 I = I - 1 

200 IF I > 1 THEN 130 

210 A(l) = T 

220 NEXT J 

Notice that the count for the number of swaps S is 
now distorted when compared to the previous methods; 
however, since this still moves elements only one 
location closer each swap, the number of swaps will 
not change from the above methods. 

Predicting the number of compares is no longer a 
straight calculation. If the original list is in order, this 
method will make one pass through the list and accu- 
mulate N - 1 compares. The maximum number of 
compares and swaps will occur when each element 


added to the list must sift back to the beginning of the 
list. This occurs when the list is in reverse order and 
the number of compares will be 1 + 2 + 3 + ... + 
(N - 1 ). This is (N - 1 )N/2, the same as for method three. 

An example of method four, using the same elements 
as in method one follows. 

Pass 1 

16 

A 

30 

A 




Pass 2 

16 

30 

A 

86 

A 



Pass 3 

16 

30 

86 

A 

10 

A 




A 

10 

A 

86 



A 

10 

A 

30 



Pass 4 

10 

10 

16 

16 

30 

86 

A 

56 

A 




A 

56 

A 

86 

Final 

10 

16 

30 

56 

86 


Up to this point, all modifications and improvements 
have been aimed at reducing the number of compares. 
The number of swaps has remained unchanged. Method 
four has reduced the effort of the swap, but the number 
of positions an element moves remains the same. This 
is a result of side-by-side exchanges. The next set of 
improvements should involve the number of exchanges. 
Note the following example. 

34 53 73 33 31 11 56 16 30 86 45 64 10 

Continued on page 146 
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Pie chart graph 



High-low chart with closing prices 



Comparative bar chart 


by Carl Heintz — ~ 

The makers of microcomputers have been 
promising for several years that their products 
would revolutionize the world of business. So far, 
this has been largely stymied by the lack of 
effective software. Personal Software, Sunnyvale, 
CA has taken giant steps forward in allowing the 
Apple Microcomputer to become an indispensable 
business tool. 

Recently, the company introduced an impres- 
sive array of software products that promise to 
revolutionize the way business managers look at 
microcomputers. The products include features 
never before available and others possible 
almost exclusively on the most sophisticated 
mainframe installations. 

Most business software is addressed towards 
the accounting or word processing markets. The 
program for data base manager, general ledger, 
accounts payable or accounts receivable was 
designed to emulate the results of programs 
written for much larger mainframe computers. 
The micro became a cost-effective replacement 
for a larger machine. Word processing programs, 
on the other hand, brought the power of the 
micro to the office machine level, replacing older 
word processors (such as the IBM MTST) with a 
more versatile machine at a much more cost 
effective price. 

The Personal Software approach is radically 
different from most other software vendors. The 
company realized that to be fully utilized, the 
microcomputer will become an integral part in 
the management information processing network 
of the business. Due to its unique value/cost 
relationship, it can be effectively deployed as a 
businessman’s personal tool to achieve new 
levels of productivity. The busy executive should 
be able to utilize his micro in the same fashion as 
his dictation machine, his calculator and the 
other tools of his trade— to efficiently achieve 
what would otherwise be impossible. 

What areas are of key importance to the 
businessman, and how can products from 
Personal Software meet these ends? The com- 
pany looked upon the following needs and 
satisfied them. 

Application 

1 . Prepa ration of numerical 
analyses such as cash flows, 
budgets and projections, with 
the ability to do “what if” 
calculations 

2. Statistical analysis of data, in- 
cluding analysis of trend figures, 
regression analysis, forecasting 

3. Preparation of graphs and charts 
from statistical data, both for 
presentation on the CRT and in 
printed format 


Product 

VisiCalc 

VisiTrend 

VisiPlot 
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4. Communications with other computers, 

timesharing or remote installations, VisiTerm 

mainframe computers 

5. Keep files of information without 
setting up complex data bases— have 

both spontaneous and structured VisiDex 

input and recall data by numerous 
keys and formats 

These software packages are all integrated and can 
be interconnected. As a group, they form the most 
impressive set of business software on the market. 
The programs can turn the Apple into a serious business 
machine, which can significantly increase the quality of 
a businessman’s work. 


VisiCalc 

By far, one of the most popular microcomputer 
programs ever written, VisiCalc was one of the first to 
allow a user to construct an “electronic worksheet.” It 
was born out of the observation that many problems 
are commonly solved with a calculator, pencil and a 
sheet of paper. The computer replaces these tools: the 
computer CRT becomes an electronic window which 
looks on a much larger electronic sheet. This sheet is 
organized into a number of rows and columns, the 
intersections of which are data points. At each point, 
the user can enter an alpha/numeric title, a number or a 
formula to be calculated. The computer can be 
instructed on how to format the appearance of each 
entry, row or column. 

The true power of VisiCalc is that the computer can 
use the same format and formulas to handle many 
reiterations. This allows a user to enter one set of data, 
compute and format it, and then change elements at 
will to see, before his eyes, how the changes affect 
other parts of the analysis. 

Imagine that a manager wants to prepare a sales 
projection. Spending a little time at the computer, he 
enters a format for the sales forecast, which depends 
upon the unit sales of his three best products, the 
interest rates, the number of salesmen he has, and the 
prior month’s sales as a function of these variables and 
enter that formula into the computer. Now, to make 
things more reliable, he will weigh his calculation to 
reflect the fact that sales are heavier in the fall and 
winter seasons. Finally, he will enter all necessary data 
to perform the calculation. 

The computer will produce an analysis for him in far 
less time than he could have computed it manually. The 
analysis will show sales for each month by product line 
for the next 18 months. Taking the analysis to his 
supervisor, he probably will be given 101 changes in 
data to make. In the good old days, the sales manager 
would be looking at some long nights and weekends at 
the office to complete the analysis. With VisiCalc, he 
will be able to make the changes and return the 
analysis to his boss that afternoon. Speaking from first- 
hand experience, VisiCalc has paid for itself in its 
first application. 

VisiCalc has been around for a few years, and its 
acceptance has been overwhelmingly positive. What 
the company has done recently is to expand the original 
product with enhancements that will greatly increase 
its versatility and make it easier to use. The new 


features include full implementation of a data inter- 
change format, which allows data files generated by 
VisiCalc to be accessed and used by other programs 
(such as VisiPlot and VisiTerm). Additionally, 17 new 
commands have been added, which make the setup of 
the worksheet much easier. 

The enhancements include the addition of Boolean 
functions such as the TRUE, FALSE, NOT, OR, IF and 
mathematical functions for greater than (>), less 
than (<), greater than or equal to (>), less than or 
equal to (<), and not equal (<>). The capacity of 
VisiCalc for a 48K Apple remains at 254 rows and 63 
columns maximum. 

VisiTrend 

As business becomes more complex and sophis- 
ticated, the need to analyze business data using 
statistical methods becomes increasingly critical. The 
problem has always been that to use statistical 
methods, a manager had to be proficient in higher 
mathematics, have a lot of scratch paper, a hand full of 
sharp pencils and at least two or three hours of time to 
do mundane calculations. So much for statistical 
business analysis. That is, until the advent of personal 
computers. Even with computers, however, the soft- 
ware has always been less than satisfactory. Unless 
the user was familiar with statistical methods and the 
intricacies of programming, the chances of a successful 
implementation were slight. Further hampering the 
whole approach towards statistical methods was the 
horrendous job of entering all the data time after time. 

The VisiTrend program should solve many of the 
problems with implementing statistical analysis tech- 
niques for business. A business manager can prepare 
the following analyses: 

• multiple linear regression 

• lead/lag analysis 

• generate fitted curves 

• moving averages 

• percent change analyses 

• perform transformations on data 

series 

• compute mean, min, max 

• create “smoothed” data 

• compute standard deviation 

• do trendline analysis 

The software has provisions that allow the user to 
generate coefficients of regressions, the T statistic, R 
bar squared analysis, the F statistic and the Durbin 
Watson statistic on any data series entered. Suddenly, 
the manager who learned all those fancy statistical 
methods in business school will be able to utilize them 
in the real world. 

The software allows the user to have up to 16 
separate data series under analysis. With this system, 
the user can analyze up to 645 data points, more than 
enough for all but the most demanding business 
applications. The information generated from the input 
data and the data itself can be stored on disk for future 
use, or for use with other programs. VisiTrend contains 
a set of utilities that enable the user to file data and 
results using the Data Interchange Format or the 
regular Apple file structure. 

Continued on page 148 
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The One Printer Solution 
for the Two Printer Problem. 



HIGH SPEED 
DATA PROCESSING 

The new Dual-Mode 200 brings speed and un- 
compromising print quality to business and pro- 
fessional applications. 

Financial statements, inventory reports, la- 
bels and more are printed at data processing 
speeds from 165 cps to 250 cps. 

Fully adjustable tractors and a friction feed 
platen provide precise forms handling for pin- 
feed and single sheet paper. 

Complete "Dot Control” graphics is standard 
with resolution to 120 x 144 dots per inch. 

Interfacing is easy with both E.I.A. RS-232C 
serial and an ASCII parallel port. 


LETTER QUALITY 
WORD PROCESSING 

-The Dual-Mode 200 also features letter per- 
fect print you will be proud to use for business 
letters and reports. Letter Mode speeds range 
from 42 cps to 60 cps. 

The standard Titan 10 pitch font is comple- 
mented by an array of optional fonts including 
Elite 12 pitch, italics, proportionally spaced, 
OCR-A, scientific and foreign character sets. 

Up to 12 font selections may be stored in the 
printer and interchanged while printing. 

The Dual-Mode 200 accepts standard daisy- 
wheel print commands for word processing sys- 
tem compatibility. 

It's the perfect solution for the two printer 
problem. 


The Dual-Mode 200 Printer 
for the one printer office. 

JL CIRCLE INQUIRY NO. 53 

Call or write today for complete specifications 
2301 Townsgate Road, Westlake Village, CA 91 361 , (805) 496-1 990 Electronics Corporation 

a subsidiary of Datametil cs Corporation 



DOTS DO IT BETTER™ 












Report Card: 
Benchmark 

by Tom Fox 

Benchmark! A strangely 
emotion-charged word in a 
business dominated by the 
cool, logical thought processes 
of analytically-minded 
computers. Utter that pair of 
poison syllables at a computer 
gathering, and a hush will fall 
over the room. Benchmark! A 
real conversation-stopper. 

In the computer industry, a 
benchmark is a comparative 
measurement, a competitive 
test. It usually has to do with 
speed of computer processing, 
but not necessarily. In its most 
common form, it is a software 
program that can be executed 
on a variety of different 
computers, with comparisons 
drawn as to which finishes the 
chore in the quickest time. 
Simple? In concept, yes. ..but 
in the real world, benchmarks 
are among the most difficult 
tests to administer in an even- 
handed manner. 

To be fair, a benchmark 
program run on two (or 
several) competing processors 
must be the same in all 
cases — exactly the same. 
Otherwise, a difference in 
performance can be attributed 
to variations in the jobs the 
contendors are asked to do. 

The question now is which 
program to choose. A 
computer might be really good 
at, say, dividing multiple- 
precision numbers together— 
but impossibly slow at printing 
out the results. Another may 
have a super-fast printer 
output, but an inept algorithm 
for handling decimal points. 


Reader REMarks 


Following are reader reactions to our Prime 
Number Cruncher tests over the past few months. 

Some smiled... 

“...your piece was quite entertaining and informa- 
tive... your little program is quite a respectable 
test...” (Sunnyvale, CA) 

“...an interesting exercise that provoked a few 
days’ worth of people running the program on various 
machines in their off hours...” (San Diego, CA) 

“...that was astounding... hope you might come up 
with a few other tests of one kind or another...” 
(Princeton, BC, Canada) 

“...this system is used for commercial applica- 
tions, but I wanted to see how a mainframe stands 
against micros...” (Sacramento, CA) 

...some frowned... 

“...one benchmark doesn’t really tell much of the 
story.. .the Prime Number Cruncher was dismal...” 
(Columbia, MD) 

“...the ‘number cruncher’ may be more of a test of 
terminal output and baud rate...” (Albuquerque, NM) 

“...you have been guilty of comparing apples and 
oranges... any comparison that lumps interpreted 
8080 Basics into the same listing with DEC’S 
compiled Basic loses credibility too quickly for 
words... one can quote benchmarks like quoting 
isolated passages from the Bible, and ‘prove’ as 
much...” (Houston, TX) 

“...I suggest the algorithm used in the com- 
parison was quite poor, say about 2,400 times too 
long...” (Atlanta, GA) 

“...one benchmark doesn’t really mean much by 
itself. ..but it is a fun way to make comparisons... 
your results don’t match mine at all... you should 
have your unit checked. ..this test of yours doesn’t 
really prove anything, but it was a lot of fun...” 
(Rochester, NY) 

...and some offered practical observations... 

“...to my surprise, the compiled CBasic program 
did much worse than the Microsoft version...” 
(Waterloo, IA) 

“...the result produced by lines 180 and 190 can 
more efficiently be obtained by the single statement 
180 IF L < 2 THEN 230...” (Sunnyvale, CA) 

“...the greatest increase came with the reversal 
of statements 190 and 200...” (Shelton, WA) 

“...removing excess spaces will give about 2% 
increase in speed. ..removing LET will give about 
0.5% increase... removing REM does not affect 
speed if they are in the first lines... DEFINT will yield 
about 12% improvement... line 200 is simply not 
required!” (Odessa, TX) 


100 REM INTERFACE AGE's benchmark program to 

110 REM 'discover' the first 1000 prime numbers 

120 REM 

130 PRINT "Starting* " 

140 FOR N 8 1 TO 1000 
150 FOR K * 2 TO 500 
160 LET M = N/K 

170 LET L * INT(M) 

180 IF L = 0 THEN 230 

190 IF L = 1 THEN 220 

200 IF M > L THEN 220 

210 IF M 3 L THEN 240 

220 NEXT K 
230 PRINT N* 

240 NEXT N 

250 PRINT CHR*< 7 ) 

260 PRINT "Finished." 

270 END 


Prime number cruncher 


What’s a good test for comparing the number-dividing 
abilities of these machines? 

One of the most oft-heard complaints about bench- 
marking is that a clever engineer or programmer can 
always devise a task that his or her favorite computer is 
sure to perform faster than any other. Computers are 
richly complex devices; there is ample opportunity to 
stack the deck in favor of one over its rivals. 

Here’s another problem: the tasks chosen by the 
salesperson to demonstrate a computer’s performance 
may have little at all to do with your ultimate needs. A 
computer at its best with mathematical operations may 
be a poor choice if your problem is to catalog a million 
volumes in a public library. 

But the speed of a computer is one of its most 
important operating parameters. There must be some 
reliable measure of this crucial quantity. How about the 
raw speed of the central processing unit (CPU) itself? 
Some run at two million cycles per second; some at four. 
Some can handle but a single byte (character) at a time; 
some gobble two or more bytes in the same time span. 

Judging performance 

Can a computer’s performance be measured on these 
terms? To an extent, yes— but this requires a depth of 
understanding into the workings of computers that is 
far beyond the abilities or levels of interest of most of 
us. Engineers and hobbyists talk about memory fetch 
cycles, disk head settling times and logic-seeking 
bidirectional print heads. There is no question that these 
things, and more, contribute to the overall performance. 

But this is like judging an automobile by inspecting 
gear ratio, camshaft rise, and flame front turbulence. 
It’s all talk about the potential for performance; not 
performance itself. In America, we figured out the best 
way to compare car performance a long time ago. You 
simply take them to the local drag strip and give both 
the same task: start here, and see who passes the 
quarter-mile post first. A crude test for sure, and subject 
to a host of variables that make the losers cry “foul!” 
time and time again— but it works. 

Enter Interface Age’s Prime Number Cruncher test. 
First introduced in the June 1980 issue, it has since 
become our standard test for computer speed. 

Our readers are quite involved in this project, too. 
Since the test first appeared, hundreds have sent in 
the results of their benchmarking on a wide variety of 
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equipment. The accompanying tables show some of 
these responses. We are still encouraging readers to 
send in new data, so we can share it in these pages. 

The grandaddy Cruncher is written in Basic. It’s a 
simple pair of nested FOR/NEXT loops that test every 
number up to 1 ,000 to see if it’s prime. (A prime number 
is an integer greater than one which has no exact 
divisors other than one and itself. The reverence with 
which we adhere to established mathematical concepts 
is highlighted by the fact that the first number 
“discovered” by the program (one) is not prime at all! 
Curiously, no one has ever noticed.) The test is a 
particularly inferior vehicle for computing primes. Far, 
far better ones exist, as many have called to our 
attention. But the point of the exercise is not the 
computation itself, but simply to give the computer 
some semi-meaningful busy work to perform while the 
stopwatch is ticking away. 

Our test is simple, quite portable and— for most 
microcomputers — takes so long to perform that varia- 
tions in timing technique and display speed have little 
effect on the outcome. We have seen versions of it run 
in Pascal, Fortran, Forth, Cobol, HPL, LISP and Z80 
assembly language. This month’s survey deals exclu- 
sively with the Basic version. In a later issue, we’ll take 
up the fascinating study of comparing different language 
implementations on the same computer designs. 

As you would expect, there is at least a rough 
correlation between CPU speed in cycles per second 
and benchmark performance. Similarly, the 16-bit 
micros generally have an easier time of it than the more 
common 8-bit units. Some CPU internal designs are 
particularly well suited for speed— the popular 6502 


chip easily outdistances several other devices that 
work at higher clock rates. 

Software carries the story, however. Some operating 
systems are inherently faster than others while worrying 
over the Cruncher. More dramatically, some Basic 
languages are far superior, even when run on the same 
equipment. Perhaps the most oft-noted difference is 
between Heath’s Benton Harbor Basic and the optional 
Microsoft version— both are interpretive Basics, which 
are supposed to be inherently slower than compiled or 
semi-compiled Basics. That’s certainly the case when 
comparing Microsoft’s compiling Basic 5 with the more 
common interpretive version. 

What happened to CBasic? Here is a semi-compiling 
language which, in every case we have seen, is slower 
than the Microsoft Basic interpreter! It’s clear that 
speed was far from the top of the list of priorities 
for CBasic designers. Creating a structured, easily 
programmed, self-documenting programming tool 
came first. 

Benchmarking is a powerful tool for evaluating 
computers; not one we should ignore just because it’s 
hard to do right. As a tool, our test must be considered 
the biggest, ugliest hammer in a box full of fine precision 
instruments. Use it with judgment and care. For certain, 
don’t make a buy decision based solely on how a 
computer holds up to this primitive chore. 

Tom Fox can be reached at FoxWare Systems Cor- 
poration, 17925-G Sky Park Circle, Irvine, CA 92714, 
(714) 957-9332. □ 
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Interfaces to TRS-80, Apple II, PET, and others. 


Good news! Now, all you need is a standard #2 pencil, a card, and our new 
MR-500 mark sense card reader to quickly and easily enter data into your 
favorite microcomputer. 

As Easy as One, Two, Three... 

Here’s all you have to do. One — program the card by marking with the pencil. 
Two — feed the card into the reader slot. Three — the reader automatically turns 
on, the card is fed through, and data is instantly entered into memory. It’s the 
simple low-cost alternative to keyboard data entry. 


For Educators, Small Businessmen, and... 

The applications for our low-cost MR-500 are endless. For small businesses, it’s 
ideal for inventory, time cards, labor distribution (just to name a few). Educators 
will find that the MR-500 streamlines test scoring, attendance records, and grade 
reporting. Bet you can find a use already. 

The Small Reader for the Small Computer 

The MR-500 is lightweight — 4 lbs. Compact — 
a 4 1 /4-inch cube. And at $750, it’s the only mark 
sense card reader that makes sense for the 
small computer. 

CIRCLE INQUIRY NO. 14 

CHATSWORTH DATA 

c=5 cd fr f=> a f=? i < — > r^j 

20710 Lassen Street • Chatsworth, California 91311 
(213) 341-9200 


Phone or write 
for details. 

Or better yet, 
order yours today. 



Introducing 4 new programs from 


These new programs are going to do 
for you just what our VisiCalc™ program 
has done: make your computer work 
harder, so you can work smarter! 

They'll enable a personal com- 
puter to take over more of those 
tasks eating up so much of your 
time. That’il give you more time to 
concentrate on the tasks where your 
skills, experience and intuition can 
do the most good. Things like think- 
ing, planning and managing. 

A personal computer can help 
you do all these things better. And 
Personal Software™ programs will 
help you do them best! 


VisiDex. The VisiDex™ program 
makes it a snap for you to remem- 
ber anything, and everything, 
you don’t want to forget. 

It’s a free-form personal filing 
program with nearly unlimited cross 
referencing. 

VisiDex “thinks” and “remem- 
bers” just the way you ask it to — so 
you can access it anyway you want, 
and find exactly what you want — 
instantly! 


VisiPlot. The VisiPlot™ program 
makes it easy to see what your 
numbers really say. 

It adds real meaning to financ 
analysis, forecasting, budgeting and 
business planning. Because VisiPlot 
takes hard-to-grasp numbers and at 
tomatically turns them into easy-to- 
comprehend charts and graphs, 
right before your eyes! 

All kinds of charts and graphs, 
with all kinds of flexibility in titling 
shading, and color — all at the toucl 
of a few buttons! 


© 1981 PERSONAL SOFTWARE INC. 

Apple Ls a registered trademark of Apple Computer. Inc. 


Ask your favorite retail computer dealer for a demonstration of the Personal Software programs. 


HOW TO WORK 
SMARTER 
NOT HARDER 



e people who brought you VisiCalc! 



'isiTrend/VisiPlot. If you want 
ophisticated trend forecasting and 
tatistical analysis — and you know 
iow hard it is to create them by 
land — you’ll want to get your hands 
>n the VisiTrend/VisiPlot™ program! 

This program will enable you 
) rapidly perform regressions and 
me series analysis, plus providing 
ou with comprehensive charting 
nd graphing capabilities. 


VisiTerm. The VisiTerm ™ program 
enables you to reach out to the 
world. 

With VisiTerm, you’ll be able to 
use your personal computer to com- 
municate with larger computers, to 
tap into data networks, to communi- 
cate with other personal computers. 

VisiTerm gives you all the 
benefits of a personal computer, 
plus all the advantages of an intelli- 
gent terminal, all in one package. 




All of these programs are currently 
available for the Apple II and II Plus. 
Besides their many individual ben- 
efits, these new programs deliver 
an even greater total benefit. That’s 
because many of them interact 
with each other and with our new, 
enhanced version of VisiCalc. 

Together, they give you an 
unprecedented family of personal 
computing capabilities; making the 
computer work harder, so you 
can work : 


SOr 


rk smarter! ^ 

FTWA^ lliC ' 
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Or call us at (408) 745-7841 for the name of the Personal Software dealer nearest you. Or write us at 1330 Bordeaux Drive, Sunnyvale, CA 94086. 
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Table 1 . Microcomputer benchmark results. 

Runs marked * required program modification to ensure proper operation. 


COMPUTER 

PROCESSOR 

SOFTWARE 

BENCHMARK 

MANUFACTURER 

MODEL 

CLASS 

TYPE 

BITS 

SPEED 

OPERATING 

SYSTEM 

LANGUAGE 

TYPE 

RUN BY 

RUN TIME 

TEI 

System/48 

Micro 

8085 

8 

5.0 MHz 

MAGIC 1 .0 

Microsoft 5.0 

C 

IA 

1 78 sec 

Alpha Microsystems 

AM-100/T 

Micro 

WD-16 

16 

3.0 MHz 

AMOS 4.3a 

AlphaBasic 

SC 

IA 

317 sec 

Compu/Think 

MINIMAX II 

Micro 

6502 

8 

n/a 

n/a 

Basic 

n/a 

Reader 

505 sec 

Alpha Microsystems 

AM-100 

Micro 

WD-16 

16 

2.0 MHz 

AMOS 4.4b(5) 

AlphaBasic 

sc 

IA 

562 sec 

Alpha Microsystems 

AM-100 

Micro 

WD-16 

16 

2.0 MHz 

AMOS 4.3a 

AlphaBasic 

sc 

IA 

573 sec 

Alpha Microsystems 

AM-100 

Micro 

WD-16 

16 

2.0 MHz 

AMOS 

AlphaBasic 

sc 

IA 

577 sec 

Technico 

SS-16 

Micro 

9900 

16 

3.0 MHz 

DOS 

Super Basic 3.0 

1 

IA 

585 sec 

TEI 

System/48 

Micro 

8085 

8 

5.0 MHz 

MAGIC 1 .0 

Microsoft 5.1 (TBasic) 

1 

IA 

636 sec 

Ohio Scientific 

C4-P 

Micro 

6502 

8 

2.0 MHz 

OS65D 3.2 

Level 1 Basic 

1 

IA 

680 sec 

North Star 

(w/floating point) 

Micro 

Z80A 

8 

4.0 MHz 

NSDOS 

North Star Basic 

1 

Reader 

685 sec 

TEI 

System/48 

Micro 

8085 

8 

5.0 MHz 

MAGIC 1.0 

Microsoft 4.51 

1 

IA 

691 sec 

SWTP 

(modified) 

Micro 

6800 

8 

1.0 MHz 

n/a 

TSC Basic 

1 

Reader 

747 sec 

Convergent Technologies 

CT-2100 

Micro 

8086 

16 

5.0 MHz 

CTOS 

Microsoft Basic 

1 

IA 

752 sec 

n/a 

(S-100) 

Micro 

Z80A 

8 

4.0 MHz 

n/a 

Microsoft Basic V5.03 

1 

Reader 

787 sec 

Radio Shack 

TRS-80 model II 

Micro 

Z80 

8 

4.0 MHz 

TRSDOS 1 .2 

Basic 

1 

Reader 

792 sec 

Radio Shack 

TRS-80 model II 

Micro 

Z80A 

8 

4.0 MHz 

n/a 

Basic 

1 

Reader 

823 sec 

Ohio Scientific 

03 

Micro 

6502 

8 

1.0 MHz 

OS65D 

6-digit Basic 

1 

Reader 

944 sec 

Radio Shack 

TRS-80 model II 

Micro 

Z80A 

8 

4.0 MHz 

TRSDOS 1.1.2 

Level III Basic 

1 

IA 

955 sec 

Apple 

Apple II + 

Micro 

6502 

8 

2.0 MHz 

DOS 3.2 

Applesoft II Basic 

1 

IA 

960 sec 

Apple 

Apple II + 

Micro 

6502 

8 

2.0 MHz 

DOS 3.2 

Applesoft 2 

1 

Reader 

980 sec 

Rockwell International 

AIM65 

Micro 

6502 

8 

2.0 MHz 

n/a 

Microsoft Basic 

1 

IA 

1001 sec 

Rexon 

RX30 

Micro 

8086 

16 

5.0 MHz 

RECAP 

Business Basic 

1 

IA 

1 020 sec 

Cromemco 

System 3 

Micro 

Z80A 

8 

4.0 MHz 

CDOS 

32K Basic 

1 

Reader 

1 074 sec 

Cromemco 

n/a 

Micro 

Z80A 

8 

4.0 MHz 

CDOS 

Extended Basic 

1 

Reader 

1116 sec 

North Star 

n/a 

Micro 

Z80A 

8 

4.0 MHz 

NSDOS 

North Star Basic 

1 

Reader 

1140 sec 

Hewlett-Packard 

HP-83A 

Micro 

n/a 

8 + 

0.6 MHz 

n/a 

Basic 

1 

IA 

1 243 sec 

n/a 

n/a 

Micro 

8080 

8 

1.9 MHz 

NSDOS 

Microsoft Basic 

1 

Reader 

1 268 sec 

Intelligent Systems Corp. 

Intecolor 3651 

Micro 

8080 

8 

1.0 MHz 

FCS 

Extended Disk Basic 

1 

IA 

1 269 sec 

Exidy 

Sorcerer 

Micro 

Z80 

8 

2.0 MHz 

n/a 

Standard Basic 

1 

Reader 

1 285 sec 

Ohio Scientific 

C3 

Micro 

Z80 

8 

2.0 MHz 

n/a 

Microsoft Basic 

1 

Reader 

1 325 sec 

Ohio Scientific 

C3-C 

Micro 

6502 

8 

1.0 MHz 

OS65D 

Level 1 Basic 

1 

IA 

1 346 sec 

Commodore 

Pet 2001 

Micro 

6502 

8 

n/a 

n/a 

Microsoft Basic 

1 

Reader 

1374 sec 

Intelligent Systems Corp. 

Compucolor 8051 

Micro 

8080 

8 

1.0 MHz 

FCS 

Basic 8001 

1 

IA 

1375 sec 

Hewlett-Packard 

HP-85 

Micro 

n/a 

8 + 

0.6 MHz 

n/a 

Basic 

1 

IA 

1 380 sec 
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COMPUTER 

PROCESSOR 

SOFTWARE 

BENCHMARK 

MANUFACTURER 

MODEL 

CLASS 

TYPE 

BITS 

SPEED 

OPERATING 

SYSTEM 

LANGUAGE 

TYPE 

RUN BY 

RUN TIME 

Basic/Four 

600 

Micro 

8080 

8 

n/a 

n/a 

Basic 

1 

IA 

1 404 sec 

Ohio Scientific 

C1P Series 2 

Micro 

6502 

8 

1.0 MHz 

PICO DOS 

ROM Basic 

1 

IA 

1431 sec 

Micro Five 

MicroStar 1 

Micro 

8085 

8 

3.0 MHz 

StarDOS 

StarDOS Basic 

1 

IA 

1 438 sec 

Radio Shack 

TRS-80 Color 

Micro 

6809E 

8 

0.9 MHz 

n/a 

Basic 

1 

IA 

1457 sec 

Sinclair Research 

ZX-80 

Micro 

Z80A 

8 

3.2 MHz 

n/a 

ZX-80 Basic 

1 

IA 

1631 sec 

Processor Technology 

SOL-20 

Micro 

8080 

8 

2.0 MHz 

SOLOS 

Extended Cassette Basic 

1 

Reader 

1812 sec 

Heath 

H89 

Micro 

Z80 

8 

2.0 MHz 

HDOS 

Microsoft Basic V4.7 

1 

Reader 

1 850 sec 

Zilog 

MCZ-1/70 

Micro 

Z80A 

8 

4.0 MHz 

RIO 

Zilog Basic 

1 

Vendor 

1 864 sec 

Radio Shack 

TRS-80 model 1 

Micro 

Z80 

8 

1.8 MHz 

TRSDOS 

Level II Basic 

1 

Reader 

1879 sec 

Digital Group 

n/a 

Micro 

Z80 

8 

2.5 MHz 

DISKMON 

Microworks Basic V2.10 

n/a 

Reader 

1 889 sec 

Radio Shack 

TRS-80 model 1 

Micro 

Z80 

8 

1.8 MHz 

TRSDOS 

Level II Basic 

1 

Reader 

1928 sec 

Radio Shack 

TRS-80 model 1 

Micro 

Z80 

8 

1.8 MHz 

TRSDOS 2.3 

Basic 

1 

Reader 

1 939 sec 

IBM 

5100 

Micro 

n/a 

16 

1.9 MHz 

n/a 

Basic 

1 

Reader 

1951 sec 

IBM 

5120 

Micro 

n/a 

16 

1.9 MHz 

n/a 

Basic 

1 

IA 

1 956 sec 

Heath/Zenith 

WH89/Z89 

Micro 

Z80 

8 

2.0 MHz 

HDOS 

Microsoft Basic 

1 

IA 

2027 sec 

Processor Technology 

SOL-20 

Micro 

8080 

8 

2.0 MHz 

NSDOS 

NS Basic V5.1 /8-digit 

1 

Reader 

2217 sec 

Vector 

MZ 

Micro 

Z80 

8 

n/a 

n/a 

Micropolis Basic 

1 

Reader 

2251 sec 

Cromemco 

System 3 

Micro 

Z80A 

8 

4.0 MHz 

CDOS 

CBasic-2 

SC 

Reader 

2445 sec 

Cromemco 

Z-2 

Micro 

Z80A 

8 

4.0 MHz 

CP/M 

C Basic 

SC 

Reader 

2463 sec 

n/a 

n/a 

Micro 

8080 

8 

1 .9 MHz 

NSDOS 

North Star Basic 

1 

Reader 

2473 sec 

Texas Instruments 

TI-99/4 

Micro 

9900 

16 

3.0 MHz 

n/a 

Basic 

1 

Reader 

2479 sec 

Texas Instruments 

TI-99/4 

Micro 

9900 

16 

3.0 MHz 

n/a 

Basic 

1 

IA 

2480 sec 

Heath 

H8 

Micro 

8080 

8 

2.2 MHz 

n/a 

Benton Harbor Basic 

1 

Reader 

2520 sec 

SuperBrain 

n/a 

Micro 

Z80 

8 

n/a 

n/a 

C Basic 

sc 

Reader 

31 80 sec 

Polymorphic 

Twinsystem 88 

Micro 

8080A 

8 

1.9 MHz 

DOS 

Basic 

1 

IA 

3300 sec 

Processor Technology 

SOL-20 

Micro 

8080 

8 

2.0 MHz 

NSDOS 

NS Basic V5. 1/1 6-digit 

1 

Reader 

3371 sec 

Heath 

H8 

Micro 

Z80A 

8 

2.0 MHz 

HDOS 50.04 

BH Basic V1 10.02 

1 

Reader 

3390 sec 

Heath 

H89 

Micro 

Z80 

8 

2.0 MHz 

HDOS 

BH Basic V1 10.02.00 

1 

Reader 

3550 sec 

Heath 

H89 

Micro 

Z80 

8 

2.0 MHz 

HDOS 

Extended BH Disk Basic 

1 

Reader 

3605 sec 

Heath/Zenith 

WH89/Z89 

Micro 

Z80 

8 

2.0 MHz 

HDOS 

Benton Harbor Basic 

1 

IA 

4211 sec 

SWTP 

n/a 

Micro 

6800 

8 

0.9 MHz 

n/a 

Percom Super Basic 

1 

Reader 

4380 sec 

n/a 

n/a 

Micro 

8080 

8 

1.9 MHz 

NSDOS 

CBasic VI .01 

sc 

Reader 

4620 sec 

SWTP 

n/a 

Micro 

6800 

8 

0.9 MHz 

n/a 

SWTP V2.3 8K Basic 

1 

Reader 

4860 sec 

APF 

Imagination Machine 

Micro 

6800 

8 

0.9 MHz 

n/a 

Basic* 

1 

IA 

7950 sec 

Netronics 

ELF II 

Micro 

1802 

8 

1.8 MHz 

n/a 

Tiny Basic* 

1 

Reader 

26416 sec 


n/a = information not available 
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Table 2. The big and little brothers of microcomputers show their stuff. 


COMPUTER 

PROCESSOR 

SOFTWARE 

BENCHMARK 

MANUFACTURER 

MODEL 

CLASS 

TYPE 

BITS 

SPEED 

OPERATING 

SYSTEM 

LANGUAGE 

TYPE 

RUN BY 

RUN TIME 

Univac 

1100/81 

Mainframe 

n/a 

36 

n/a 

36R2A/53046 

U Basic 

n/a 

Reader 

3 sec 

IBM 

3033 

Mainframe 

n/a 

n/a 

n/a 

VS2.1/ORVYL 

Stanford Basic 

n/a 

Reader 

10 sec 

Prime 

550 

Mainframe 

n/a 

n/a 

n/a 

PRIMOS 

Basic VI 6.4 

1 

Reader 

63 sec 

Digital Equipment 

PDP-10 

Mainframe 

n/a 

36 

n/a 

TOPS-10 

Basic 

1 

IA 

65 sec 

Prime 

500 

Mainframe 

n/a 

n/a 

n/a 

n/a 

Basic 

n/a 

Reader 

96 sec 

IBM 

3031 

Mainframe 

n/a 

n/a 

n/a 

CMS 

Waterloo Basic 

n/a 

Reader 

103 sec 

IBM 

System/34 

Mainframe 

n/a 

n/a 

n/a 

Release 05 

Basic 

1 

Reader 

1 29 sec 

Digital Equipment 

PDP-10 

Mainframe 

n/a 

36 

n/a 

n/a 

Basic 

C 

Reader 

294 sec 

Hewlett-Packard 

HP-300011 

Mini 

74181 

16 

5.7 MHz 

MPE III 

Basic 

C 

Reader 

10 sec 

Digital Equipment Corp. 

PDP-11/70 

Mini 

n/a 

16 

n/a 

n/a 

Basic 

1 

Reader 

45 sec 

Wang 

2200VS-8E 

Mini 

n/a 

16 

n/a 

n/a 

Basic 2.3.1 

c 

Reader 

89 sec 

Corporate Data Sciences 

HEX29 

Mini 

2900 

16 

6.0 MHz 

HOST 

H Basic + 

1 

Vendor 

1 43 sec 

Hewlett-Packard 

HP-3000 

Mini 

n/a 

16 

n/a 

Time Share 

Basic 

1 

Reader 

250 sec 

Hewlett-Packard 

HP-300011 

Mini 

74181 

16 

5.7 MHz 

MPE III 

Basic 

1 

Reader 

267 sec 

Digital Equipment Corp. 

PDP-11/45 

Mini 

n/a 

16 

n/a 

n/a 

Basic 

1 

Reader 

330 sec 

Digital Equipment Corp. 

PDP-8 

Mini 

n/a 

12 

0.3 MHz 

OS/8 

Basic V3 

1 

Reader 

490 sec 

Data General 

NOVA 3 

Mini 

n/a 

n/a 

n/a 

Time Share 

Basic 5.32 

1 

Reader 

517 sec 

Digital Equipment Corp. 

PDP-11/20 

Mini 

n/a 

16 

n/a 

n/a 

Basic 

1 

Reader 

1140 sec 

Hewlett-Packard 

HP-9831 

Desktop 

n/a 

16 

n/a 

n/a 

Basic 

1 

Reader 

410 sec 

Hewlett-Packard 

HP-9845A 

Desktop 

n/a 

16 

6.0 MHz 

n/a 

Basic 

1 

Vendor 

413 sec 

Hewlett-Packard 

HP-9845B 

Desktop 

n/a 

16 

n/a 

n/a 

Basic 

1 

Reader 

450 sec 

Hewlett-Packard 

HP-9835A 

Desktop 

n/a 

16 

n/a 

n/a 

Basic 

1 

Reader 

51 1 sec 

Hewlett-Packard 

HP-9825B 

Desktop 

n/a 

16 

5.7 MHz 

n/a 

Basic 

1 

Vendor 

533 sec 

Hewlett-Packard 

HP-9830A 

Desktop 

n/a 

n/a 

n/a 

n/a 

Basic 

1 

Reader 

31 08 sec 

Radio Shack 

TRS-80 PC 

Handheld 

n/a 

n/a 

n/a 

n/a 

Basic 

1 

IA 

55830 sec 


n/a = information not available 
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Neither do we. 


Dealer inquiries invited. 


Symrtek CIRCLE INQUIRY NO. 77 

Systems 

| Corporal ion 

150 S. Wolfe Road Sunnyvale, CA 94086 
Telephone: (408) 988-5689 
TWX: 910-338-0135 


The low price is deceiving. Synertek Systems Corpo- 
ration allows no compromise in the versatility, reliabil- 
ity, and quality of the KTM-3. 

This complete, low-cost terminal offers no-frills, solid 
performance. With its power supply and connecting 
cables, the KTM-3 requires only a CRT monitor or tele- 
vision screen to provide a functioning system for data 
entry and display. 

The KTM-3 incorporates all the latest features of 
standard terminals such as: 

• Choice of character screen size: 

24x80 characters in the KTM-3 /80 
24x40 characters in the KTM-3 

• 110 to 19.2K baud 


• 7x9 character matrix in an 8 x 1 0 field 

• "CAPS LOCK" key 

• 128 ASCII characters with descenders 

• Full and half duplex with modem control 

• Built-in power supply and cables included 

• Scrolling and full cursor control 

• Display of framing and parity errors 

• Auto key-repeat 0 

• Debug mode (Display of control characters) 

• Built-in diagnostics 

• 50/60 Hz operation with 220 volt version available 


STARTING AT $389, 

OUR PRICE WILL BE MUSIC TO YOUR EARS. 




Computerizing 
Your Business 


A Beginner’s 
Guide 

by Barry P. Keane, Ph.D. 
Inotec, Inc. 
Clemson, SC 


An estimated half-million small businesses will 
purchase their first computer over the next twelve 
months. If you are among them and know as much 
about computers as you do about brain surgery, take 
heart. The guidelines presented here should help you 
to approach the problem intelligently, without making 
any costly mistakes. 

Buying a small business computer is a lot like buying 
a car. To begin with, the cost is about the same. If you 
priced a business minicomputer a few years ago, and 
are expecting to have to pay $30-40,000 to com- 
puterize, you’ll be pleasantly surprised at what today’s 
microcomputers can do for a fraction of that amount. 
But don’t expect miracles from a computer that costs 
$300, loads programs from an audio cassette, and 
comes complete with Space Adventures software. 


Minimal cost of a true business system— a dependable, 
everyday workhorse of a system— is about $8,000. Be 
cautious about those costing less. 

A Chevrolet salesman, even a very reputable one, is 
not about to tell you the best car for your particular 
needs is a Ford or Toyota— even though this may be 
the case. What he will do is try to put you into the 
Chevrolet that fits you best. Computer dealers are no 
different. You need to do a little bit of homework 
before walking into the showroom. The dealer provides 
valuable assistance and support, but since no one 
knows your business and its needs better than you do, 
you are the one who must decide what is right for you. 

A good piece of advice is to select the software first. 
Then, go looking for hardware to run it on. You’ll be a 
lot less apt to wind up at a dead end than if you select 
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the hardware first, then try to find compatible software 
that adequately meets the needs of your business. 

In identifying areas where a computer can help your 
business, look for high volume, repetitive procedures. 
These are good candidates for computerization. The 
speed, efficiency and organization of a well-designed 
accounts receivable package may be just the remedy 
for frequent tardiness in billing and collections. 

Businesses such as law offices, consulting firms, 
contractors, and service companies often have a high 
volume of contracts, proposals and other time-consuming 
typing jobs. A good word processing package can be 
effective in helping these offices to run with greater 
efficiency. Mailing list software can be a tremendous 
benefit to the promotional efforts of companies who 
rely on direct mail advertising. 

Alleviate tedium 

Payroll is another task that is repetitive, time con- 
suming and boring. A payroll package can print checks, 
calculate state and federal taxes and other deductions, 
automatically post to the general ledger and even 
generate W-2s and 941s. If you find yourself over- 
whelmed with keeping track of inventories, an inventory 
control package may provide the solution. 

If you have two or more employees spending most of 
their time doing paperwork, a computer can almost 
certainly be cost effective for your operation. But a 
computer system should not be thought of as a replace- 
ment for staff. Nor should its acquisition depend 
exclusively on identifying positions that it will eliminate. 
Its real value may lie in releasing some of those 
individuals to work at something more productive. 


Likewise, installing a computer should not change what 
you do — it should help you to continue to do exactly 
those same things, but more efficiently. 

Besides helping with time-consuming paperwork 
bottlenecks, a computer system can help you with 
financial analysis and planning by putting key financial 
data at your fingertips. The benefits are perhaps less 
tangible, but may actually be of even greater signifi- 
cance. Financial reporting and analysis, cash flow 
management, budget preparation, sales and production 
forecasting and overhead calculations are all services 
that a computer can provide to give you an inside track 
in a rapidly changing economy. 

Just as the computer is not a replacement for your 
staff, it is not a replacement for your accountant. But it 
can certainly help him in analyzing your business and its 
needs. Your accountant can be a great help to you in 
selecting the proper software system for your business. 

Once you have identified areas where a computer 
can be of help, you need to compile accurate, quanti- 
tative specifications for each potential application. 
Properly defining your requirements is a difficult and 
time-consuming task, but nonetheless a necessary one 
and one that will pay off in the long run. 

In outlining your specifications, take into considera- 
tion your projected growth over the next 3-5 years. 
You won’t want to outgrow the system before then. It 
would also be a good idea to look beyond five years 
and to find out how difficult transition to a larger 
system will be when the time comes. 

For a rapidly growing enterprise, it may be advisable 
to purchase a computer that is a part of a compatible 
family of systems. Although the initial cost may be 


Some Popular General Ledger Packages 

(All packages shown are run under the CP/M operating system and have source code available.) 

COMPANY 

HARDWARE 

REQUIREMENTS 

LANGUAGE 

REQUIREMENTS 

REPORTS 

GENERATED 

INTERFACING 

PACKAGES 

Peachtree Software 
3 Corporate Sq., Suite 700 
Atlanta, GA 30329 

8080, Z80, or 8085 
132 column printer 
video unit 

dual disks (.5M-byte) 
48K bytes RAM 

Microsoft Basic 

trial balance 

transaction register 

balance sheet 

income statement 

comparative financial statements 

departmental income statement 

accounts receivable 
accounts payable 
payroll 

Structured Systems Group 
5204 Claremont 
Oakland, CA 94618 

8080 or Z80 CPU 
132 column printer 
80 by 24 video unit 
dual disks 
52K bytes RAM 

none required 

trial balance 
balance sheet 
accounts distribution 
transactions 
supporting schedules 
income statement 
profit center reporting 

accounts receivable 
accounts payable 
payroll 

Graham-Dorian Software 
P.O. Box 16355 
Fort Worth, TX 76133 

Available for most 
most CP/M systems. 
Hardware requirements vary 

CBasic-2 

chart of accounts 
transaction register 
balance sheet 
trial balance 
financial statements 
comparative financial statements 
departmental financial statements 

accounts receivable 
accounts payable 
payroll 
inventory 
job cost 

order entry/invoicing 

Omikron 

1127 Hearst St. 

Berkeley, CA 94702 

8080 or Z80 CPU 
80 by 24 video unit 
132 column printer 

Microsoft Basic 

chart of accounts 
transaction register 
trial balance 
balance sheet 
income statement 
departmental income statement 
comparative financial statements 

accounts receivable 
accounts payable 
payroll 
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we carry it all.... 


fk everything for Jll 

Commodore 

and Atari atadi 

commodore HIHIxl 


Printers from 

• Commodore and 

• NEC 

Atari Computers 

• Diablo 

and Accessories 

• Trendcom 

• WordPro, by 

• Epson 

Professional Software 

• Paper Tiger 

• VisiCalc 

• Tally and 

• Microtek and more 

• TEC 


No Risk, No Deposit On Phone 
Orders, COD or Credit Card, 
Shipped Same Day You Call* 

* on all in stock units 

(800) 233-8950 

Computer Mail Order (717) 323-7921 
501 E. Third St., Williamsport, PA 17701 


CIRCLE INQUIRY NO. 19 


MOVE UP TO TARBELL 



Tarbell starts where small 
systems leave off, providing 
storage from 1 to 20 
megabytes. This means 
Tarbell is capable of growing 
with your needs. 

Here’s what you get in the 
system: Z80 4Mhz CPU with 
memory management, timer 
and full interrupt capability, 2 
RS-232 serial ports with 
handshaking, 64 K bytes of 
random-access memory, 
double density floppy disk 
interface, 2 double density 


floppy disk drives, cabinet, 
power supply, cables and 
software including CP/M 2.2, 
CBASIC, Tarbell BASIC and 
Tarbell DataBase. 

Tarbell makes available 
word processing, inventory 
control with bill of materials, 
mailing lists and other 
business software. 

The Tarbell Empire Series is 
delivered assembled, tested, 
and with a FULL six-month 
warranty on parts and labor. 



The One-Stop Shopping Service 

950 Dovlen Place, Suite B 
Carson, CA 90746 
(213) 538-4251 


higher, the lower cost of moving up to a larger system 
can make the long-range cost lower. 

In acquiring software that meets your specifications, 
you may 1 ) buy a standard application package and use 
it without modification, 2) buy a standard package and 
have some minor customization done by the dealer or a 
consultant to make it better suited to your requirements, 
or 3) hire someone to write a custom software package 
designed specifically for your application. 

Minor corrections easy 

Option (1) is the least expensive. The better business 
application programs are generally quite flexible and 
will work well for a lot of businesses without any 
modification at all. Minor modifications, such as 
changing report formats or adding the company to 
name printouts, are relatively easy to make and will not 
add a lot to the overall system cost. Be sure that the 
supplier provides the source code (the text of the 
program). A programmer needs this before he can 
make any modification. 

Completely custom software is not practical for most 
businesses. The cost of implementing a completely 
custom integrated business package would typically be 
greater than the cost of the system hardware. Another 
problem with custom software systems is that bugs 
often go undetected long after the initial installation. As 
much as 50% of the lifetime cost can be spent in 
correcting these errors. Despite its drawbacks, this 
may be the only alternative for business with unique 
requirements. It can be cost effective, though, if the 
benefits are such that the system will pay for itself in a 
reasonable length of time and if the job is done properly. 

If you require custom programming, be very careful 
about selecting a programmer. An experienced pro- 
grammer will charge more, but you will be better off in 
the long run. You’ll have a professionally designed and 
supported package, delivered on time and documented. 
Talk to some of his former clients and take a look at 
what was produced. Does it perform the way it was 
supposed to? Does he continue to support it? Is it 
properly documented? 

In contracting for custom software, be specific 
about deliverables and payments. As with any contract, 
it is vital that each party understand what is expected 
of him. If the job is a large one, break it up, identifying 
several small deliverables. Spell out how each deliver- 
able is to be demonstrated and what payment will be 
made. Paying an initial good faith retainer of up to 25% 
is reasonable, but no further payments should be made 
without demonstrable progress. 

Experiment first 

It will be helpful to make up some sample reports so 
there will be no doubt about the content or format. 
Specify what the user input and operating requirements 
are. Try to anticipate things that can go wrong, for 
example, if a power failure occurs or if erroneous data 
is entered. How does the system recover? 

The next task is finding software that meets your 
specifications. Sifting through the hordes of available 
software is no small undertaking. Ads in microcomputer 
magazines are a good starting point. In general, the 
more highly visible products are the better packages. 

Some characteristics of four popular general ledger 
packages are outlined in the table. All four are very 
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good and have been in use for years. They should be 
virtually error-free at this point. 

All four use the CP/M operating system. A computer’s 
operating system is a special piece of software that, 
among other things, interfaces general purpose applica- 
tion programs to a specific set of hardware resources. 
CP/M has become a defacto standard of the micro- 
computer industry. As a result, just about every type of 
program imaginable is available for systems using it. 

Selection of a piece of software dictates to some 
degree what the hardware will look like. Printer, CPU 
type, system memory and disk space are important 
considerations. The central processing unit (CPU) is 
the heart of the system. CP/M is designed for use with 


A picture is worth 
a thousand words; 
so is a 

sample printout. 


either 8080 or Z80 CPUs, components developed by 
Intel and Zilog, respectively. You should not be con- 
cerned about the CPU, other than to be sure that it is 
compatible with the operating system and software. 

System memory, sometimes called RAM (random 
access memory), is specified in bytes. One byte stores 


one text character. One kilobyte (IK bytes) will store 
about a thousand characters, 48K bytes will store 
about a thousand characters, etc. Disk capacity is 
also specified in bytes, kilobytes, or megabytes, 1 M 
bytes being roughly equivalent to a million characters 
of storage. 

Disks are used to store programs and data. The most 
common type of disk for small business systems is the 
flexible or floppy disk. There are two standard sizes: 
5!4 and 8 in. Business systems should have two or 
more disks. Although it’s possible to operate some 
systems with a single disk unit, making backup copies 
becomes a real headache, because it is necessary to 
change disks several times during backup procedure. 

Three of the four G/L packages in the table require 
some type of language support. Applications programs 
are written in a computer language that must be inter- 
preted and converted to a set of operations that can be 
understood and executed by the CPU. The most 
common lanugages in business applications are Basic 
and Cobol. You must have the right one for the given 
application. The appropriate languge support can usually 
be purchased along with the application package. 

Each package in the table produces about the same 
set of standard accounting reports. A picture is worth a 
thousand words; so is a sample printout. Software 
houses will usually provide them free of charge. Looking 
at the sample reports, you begin to get a feel for what 
the system can do for you. 

A complete integrated business system can be 
configured using one of these packages and some 
combination of interfacing packages — accounts receiv- 
ables, payroll, etc. An integrated business system is 


CAN YOU BELIEVE IT? 


EPSON MX-70 



This Printer Lists 
For $450 


IMAGINE WHAT A.E.I. 

MX-70 

80 CPS □ Top-of-form recognition □ Programmable 
line feed and form lengths □ Plain paper printing □ 
Self test □ Adjustable tractor feed □ Finest graphics 
package on the market today! FREE. It's called Graftrax II, 
has 480 dots across the page, resolution 60 dots per inch, 
graphic image free of jitter and overlap. 


TELEVIDEO 950 



This Terminal (Check These Features) 

Lists For $1,195 

CAN SELL THEM FOR! 

Model 950 

Advanced editing with wraparound □ Smooth scrolling 
□ 15 baud rates (50B to 19.2kB): Protected fields; Under- 
lining □ Split screen with line lock; Non-glare screen □ 
Programmable function keys; 15 special graphics charac- 
ters □ Versatile screen attributes □ Self test; 25th status 
line □ Buffered auxiliary port □ 14 x 10 character 
resolution □ Integral modem option □ Tiltablescreen. 


Within the same price and service policy, A.E.I. offers a complete line of computer equipment, including main frames 
and peripherals. O.E.M. and dealer inquiries invited. 


V.I.P's call A.E.I. because 
price competitive. 


A.E.I. tests before shipping, has expertise on all items offered, and is 


AUTOMATED EQUIPMENT, INC 

18430 Ward Street, Fountain Valley, California 92708 (714) 963-1414 (800) 854-7635 
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DIGITAL** ANALOG 

CONVERSION MODULES 
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amplifier - custom boord test — S-100 - 2 to IS kh/ 
conversion hene — mixoble high and Iouj inputs goin 
from 1 to 1024 12-bit - sample ond hold amplifier 
8 channel differential - 16-channcl — analog to diqita' 
high accuracy - programmable gain instrumentation 
amplifier — custom board test — S-100 - 2 to 15 khz 
conversion time — mixable high and louu inputs — gam 
tram 1 to 1024 — 12-bit sample and hold amplifier 
8-channel differential — 16 channel — analog to digital 
high accuracy programmable gam instrumentation 
omnlifirr — custom board test — S-100 2 to IS kty 
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Hor additional details about the AD-100-4 and other 
fine California Data corporation 100% individually 
tested, high reliability products, circle the reader 
service card number below or for faster response 
write or call us. 

CALIFORNIA DATA 

CORPORATION 

3475 Old Conejo Road, Suite C-10 
Newbury Park, CA 91320 

( 805 ) 498-3651 
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QUALITY BUSINESS APPLICATIONS 

LARGEST SELECTION 
IN U.S.A. 


★ ★ SOFTWARE SPECIALS ★ ★ 


WORDSTAR™ MICROPRO $319,00 

MAILMERGE™ MICROPRO $ 99.00 

dBASE II™ Ashton Tate $595.00 

NAME & ADDRESS ...SSG $ 99.00 

MANUALS. ..CALL FOR INFO! 


ORDER INFORMATION 
Call: (617) 963-7220 
PROMPT DELIVERY!! 

Shipping & Handling: S3. 00 
items subject to availability. 
Prices subject to change. 

90 DAY WARRANTY! 


Software sate conveys a license lor use 
on one system. Payment UPS C.O.D. 
5% Discount for prepaid orders. Mass, 
residents add 5%. 

CP/M' Registered Trademark of Digital 
Research 


STANDARD SOFTWARE 

CORP. OF AMEFIICA 

10 MAZZEO DRIVE, RANDOLPH, MA 02368 

(617) 963-7220 


• ASK ABOUT OUR 14-OAY MONEY-BACK GUARANTEE. AVAILABLE ON MOST PACKAGES'' 


one in which each of the component parts is aware of 
what the other parts are doing. Some systems function 
as independent modules where the general ledger 
doesn’t know what the accounts receivable is doing 
unless the user actually takes numbers from the A/R 
and feeds them, correctly or incorrectly, to the G/L. 
These programs are usually very inexpensive, and you 
get what you pay for. 

Once you feel you have a package that meets your 
requirements, get hold of a system user’s manual. 
They usually cost about $30. The manual should tell 
you just about everything you want to know about the 
system’s operation. Take your time and read it over 
thoroughly, making sure you understand how the 
package fits in with the operation of your business. 

“Friendly” is a plus 

There are a few important characteristics to look for 
in a mature, professional piece of business software. 
First, it should be “friendly.” Using it should be a 
pleasurable experience. If the system is fun to use, you 
and your employees will find additional uses for it, and 
it will be of greater value to your business. If it is 
frustrating or aggravating to use, people will avoid it 
like the plague. This kind of assessment is difficult to 
make without having day-to-day experience using the 
system, so you really need to talk to someone who is 
presently using it. 

Input commands should be logical, flexible, and easy 
to remember. If you do forget a command, the program 
should have optional menus to help you get back on 
track. There should be an automatic backup facility, a 
means of protecting yourself from loss of data due to a 
hardware failure. It should not be optional, but should 
be performed at specific times by the system without 
any special action required of the operator. 

The documentation should be written so that a non- 
technical person can understand the system, the 
facilities provided, when, where and how to use them. 

It’s downhill from here. Having found some software 
that seems appropriate for your business needs, 
contact the company that produces the software and 
get the name of their nearest representative. Check 
out the other dealers in your area also. They may have 
equivalent packages that they prefer and will support 
better. It’s all right to let yourself be converted to 
another system, but only if you don’t have to make any 
major compromises with regard to how the software 
serves your needs. 

Check the dealers carefully. The single most impor- 
tant piece of advice to offer a novice computer shopper 
is talk to present users. Present users are the most 
valuable source of information about the dealer, his 
reputation, his product and his service. Inquire about 
all these things; talk to several of his customers. It 
won’t take long to compile an accurate overall picture. 

The dealer can be a very valuable resource for you. 
He can help you with installing the system, making 
minor modifications, training your staff, finding special 
applications software, and maintaining and updating 
your system. 

Material for this article was taken from The Business 
Software Selection Kit, which can be purchased for 
$39.95 from Inotec, Inc., P.O. Box 1587, MS 111, 
Clemson, SC 29631. □ 
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Can your 
word processor 
pass this screen test? 
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WordStar™ software does* ! 
And does it better than any other 
word processing system. Not only 
do you get all the sophisticated 
features youd expect from the 
high-priced WP system, with 
WordStar you have a true screen 
image of what your printout 
will look like before you print it! 

With WordStar, you’ll erase, 
insert, delete and move entire 
blocks of copy. Page breaks are 


displayed and automatically 
revised on the screen. You can 
specify enhancements like 
underlining and boldfacing, and 
much more. 

And WordStar’s so much 
easier to learn because of its 
unique and extensive self-help 
menus. Every typist in your 
office can be an instant screen star. 
Call (415) 457-8990 and ask 
for a copy of our WordStar demon- 


stration booklet. Remember, when 
you’re the star, were the star. 

(fflkioPfo) 

INTERNATIONAL CORPORATION 

The Star Maker 

MicroPro International Corporation 
1299 4th Street, San Rafael, CA 94901 
(415) 457 8990 TELEX 340388 


Sold through authorized dealers and 
distributors only. OEM inquiries invited. 


*Runs on most Z80/8080/8085 microcomputers with CP/M (TM of Digital Research); 48K; and terminal with addressable cursor. 

Apple computer installation requires Microsoft Softcard and 80 column video board. 

Apple Computer is a registered trademark of Apple Computer, Inc. 



Network Marketplace 

by Bernard Conrad Cole 


If a detailed study prepared by 
the Center for Futures Research at 
the University of Southern California 
is any indication, a vast supermarket 
of network services will be available 
to users of personal computers and 
remote terminals. Along with this 
will come a series of sophisticated 
information stations. 

According to the study The 
Emerging Network Marketplace, an 
important new industry, Network 
Information Services (NIS), is rapidly 
emerging from the marriage of the 
computer and telecommunications 
technologies. Bert Nanus, who 
coauthored the report with Herbert 
S. Dordick, Helen G. Bradley and 
Thomas H. Martin, says that NIS 
could virtually transform not only 
the way we exchange information, 
but the very nature of our society 
itself. He points out that the wide- 
spread introduction of numerous 
services could provide a number 
of benefits. 

Low cost through sharing 

There are several economic ad- 
vantages. First, the fact that such 
services provide the opportunity 
for sharing a portion of a more 
comprehensive system may result 
in considerable cost savings. For 
example, the use of a portion 
of a fully utilized, geographically 
deployed, high capacity communi- 
cations system may offer more 
capability than the design and 
operation of a dedicated lower 
capacity network, and should be 
less expensive. 


Second, the availability of complex 
general purpose software packages, 
with cost distributed over many 
users, should be more flexible, as 
well as economical. 

Typically, the systems have the 
ability to handle large numbers of 
remote users in a conversational 
mode (such as Micronet and The 
Source) and adapt to a wide range 
and form of information services. 
They may also include raw com- 
puting power via terminals, remote 
transaction recording, remote data 
base inquiry, distributed informa- 
tion systems, software products, 
facilities management, communica- 
tions media and terminal services 
and reproduction and facsimile 
transmission. 

Among the applications services 
currently provided are general busi- 
ness services such as payroll 
generation and budgeting models; 
scientific and engineering services, 
such as statistical routines; specialty 
applications, including such things 
as seismic data processing and 
programs to operate numerically 
controlled machine tools; accounting 
services for banks; and utility serv- 
ices, including language compilers, 
sorting arrangements, data base 
management, information retrieval 
software and library routines. 

In addition, econometric con- 
sulting services, financial and 
economic consulting services, 
financial and economic remote 
computing services, data base 
subscription services and financial 
inquiry services are offered. 


Some remote transaction services 
include securities trading, hospital 
insurance, banking, specialized 
tasks for car dealers, retail drug 
stores, stock quotations, data bases 
for stock investors, credit card pro- 
cessing, cash management, reser- 
vations, check authorization and 
collection, and census and local data 
bases for interactive research. 

Rapid transfer— high density 

There are now more than 4,000 
suppliers of computer services and 
software comprising the NIS indus- 
try. And the number is still growing. 
The most common markets include 
business, government and consumer 
services, and general applications. 

What is important to personal 
users is that access is provided 
to scarce or infrequently needed 
resources that an individual cannot 
justify owning. It also must provide 
rapid mobility of information among 
the community of network users. 

What is new about this medium of 
communications, says Nanus, is 
that it provides extremely rapid 
transfer of symbols and images at 
much higher density than human 
conversation, much greater speed 
than the postal system, and much 
greater selectivity than television 
and other mass media. 

It can connect the needs and 
resources of users to the capabilities 
and services of producers and 
facilitate tr ansactions. Products and 
services can be advertised; buyers 
and sellers can be located; order, 
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billing and delivery can be facili- 
tated; and all manner of transac- 
tions can be consumated, including 
wholesale, retail, brokering and 
mass distribution. 

The most important segment of 
the marketplace to the personal 
user — and to the entrepreneur in 
the long run— is consumer network 
services, delivered to residences 
over networks via terminals 
available in residences. 

The 1 00 million homes expected 
in the 1990s constitute the most 
potentially profitable marketplace. 
Some 36 residence-based con- 
sumer network services have been 
identified, says Nanus. According 
to the report, the most lucrative 
household network services by the 
mid-1990s are likely to be those 
offering banking, entertainment, 
security services, general informa- 
tion, a goods and services directory 
and electronic games. 

New social and cultural attitudes 
are emerging, says Nanus, which 
result in a mixed feeling toward the 
network marketplace. 

On the one hand, the marketplace 
is non-polluting and energy efficient. 
It also offers opportunities for those 
with new skills, in keeping with a 
trend toward continuing education 
and career flexibility and mobility. It 
can expand group interaction and 
create social networks bound by 
areas of interest rather than geo- 
graphy. Indeed, an accessible net- 
work marketplace could create a 
climate in which diversity and 
pluralism can flourish. 

On the other hand, there are 
negative attitudes that may hinder 
the evolution process. Computers, 
terminals, recorded voices and 
computer-simulated speech are 
viewed as depersonalizing by many 
and may certainly create fear and 
resentment. The adoption of many 
services, such as remote pur- 
chasing and banking may be delayed 
because of a widespread perception 
of this effect. 

Privacy endangered? 

Perhaps more important, accord- 
ing to the USC report, will be a con- 
tinuing concern for the maintenance 
of personal and organizational 
privacy. Any significant breakdown 
in privacy safeguards, says Nanus, 
will result in an increased fear of 
technology and of one’s inability to 
control one’s own environment. 
And there is the fear that increasing 


activities on the network will lead to 
decreased personal interaction and 
isolation from society. 

Another factor that may slow the 
adoption is inflation, which is likely 
to continue unabated for the next 
two decades. The severe tightening 
of the money supply will reduce 
the capital available to start new 
industries, especially if there are 
more attractive opportunities in 
other areas. 

Demographics is also creating a 
somewhat confused environment. 
On balance, says Nanus, it appears 
that conditions overall are favorable. 
Single person households, smaller 
families, and a greater economic 
independence for women would 
appear to create the need for a 
more efficient use of time; hence, 
the use of the network for such 
time consuming or tedious duties 
as banking, shopping and general 
information seeking. 

And despite the continuing high 
rate of inflation, higher personal 
income may provide more disposable 
income, suggesting a shift toward 
more appropriate and efficient 
methods of carrying out routine 
tasks, as well as the use of net- 
works for intellectual and recrea- 
tional activities. 

Finally, despite some evidence of 
a “back to the city” movement, the 
long term trend seems to be an 
increasing shift of the population 
from the suburbs to rural areas, 
even at a time when energy and 
transportation costs are increasing. 
Remote transactions via the network 
will appear increasingly attractive 
as energy costs increase. 

Balancing the negative trends is a 
certain technological inevitability. 
The consumer network portion, for 
example, is not limited by tech- 
nology. Both terminals (the tele- 
phone and television receiver in 
most homes and the personal 
computers in a growing number) are 
available to more than 98% of all 
U.S. homes. 

Accelerating progress in large 
scale integration is likely to result in 
the development of increasingly 
more intelligent terminals and per- 
sonal computers. 

Very large scale integration tech- 
nology will also impact software 
costs, which account for almost 
85% of the total cost, as hardware 
and software continue to mesh. 
According to the report, add on 
terminal components with plug-in 
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LO-BALL COMPUTERS 

7677 S.W. Cirrus Dr. 
Beaverton, OR. 97005 

TO ORDER 

CALL (503) 641-0211 

Ordering Information: For fastest ser- 
vice, send money order, cashier’s 
check or bank wire. Visa and MC 
orders, add 3%. Personal checks 
accepted (allow minimum 10 days to 
clear). Hours 9-5, M-F. 

Call for our Free Catalog . 
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SIMPLY 

BEAUTIFUL. 


CF&A furniture looks terrific. But 
beauty is more than skin deep. 
That’s why our line of desks, 
stands, and enclosures also fea- 
tures rugged construction, low 
cost, and quick delivery. In a wide 
range of sizes and configurations. 
With accessories to meet your in- 
dividual requirements. With a 
smile and a thank you. 

Call CF&A. We make it simple. We 
make it beautiful. 


CF*A 

Computer Furniture and 
Accessories, Inc. 
1441 West 132nd Street 
Gardena, CA 90249 
(213) 327*7710 
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capability to enhance the flexibility 
of a terminal or computer will be 
offered. In addition, communications 
support or software compatibility 
that will permit network access by 
users to a wide range of data bases 
will be generated, in response to 
market pressures rather than any 
extensive national effort to devise a 
universal network access language. 

For some time to come, the 
casual user will have to cope with an 
unfriendly environment. Only after 
the number of such users is large 
enough to form an attractive market 
will the information providers or 
equipment manufacturers consider 
providing software support specific 
to their needs. This is likely to begin 
in the form of either disk-based pro- 
grams, and later as plug-in firmware. 

Of the three scenarios in the 
study— market, technology or policy 
driven— it is the first that will 
have the most beneficial effect on 
the average consumer. The profit 
to be derived from doing business 
in the network marketplace will 
become increasingly evident as the 
cost of labor increases and inflation 
continues to require two sources 
of income. 

With over 100 million homes in 
which to market, major merchan- 
dizers, airline companies, banks, 
insurance companies and food 
retailers will become very much 
aware of the potential of the network 
marketplace for selling their wares. 

It is already becoming obvious 
that the cost of person-to-person 
transactions, either at the bank or 
across a sales counter, is growing 
much more rapidly than other sec- 
tors of the economy. This is due, in 
part, to the high and rising cost of 
labor, but also to the complexity of 
the services being offered. 

More attractive benefits 

The benefits for those using an 
intelligent terminal to conduct a 
transaction instead of a clerk or 
salesperson could be substantial. 
By the mid-90s, according to the 
report, these benefits will become 
attractive enough for the sellers to 
begin to actively seek buyers on 
the network. 

However, for the marketplace to 
be valuable, many buyers and sellers 
must have access to it. It will be 
important for the sellers to provide 
access to a large number of potential 
buyers. If market-driven forces 
remain dominant, according to 


Nanus, the industry could develop 
along several possible paths. 

Broadband cable television sys- 
tems will have reached about 60% 
of all U.S. TV households. This will 
represent over 50 million house- 
holds. The advantages of products 
and services sold via images on 
television will eventually be seen to 
outweigh even the lower costs of 
catalogs and possibly even throw- 
away newspapers. This will be 
especially true of the viewer who 
can make a purchase decision and 
take action without leaving home. 

Feedback is important 

Major merchandisers will seek to 
purchase time on cable systems in 
the more heavily saturated markets 
for the presentation of video cat- 
alogs, but on condition that the 
cable system provides some means 
of feedback. 

While telephone feedback directly 
to the seller is likely to be used 
initially, this will not be as cost 
effective to the seller as feedback 
via the cable to a minicomputer 
either at the cable head end or at 
the seller’s warehouse. Feedback 
via broadband cable, utilizing digital 
techniques and either time or 
frequency division multiplexing will 
be a great deal less expensive than 
the telephone. 

If the sellers do not want to deal 
with the cable industry, it will be 
necessary for sellers to make use 
of the telephone system. By demon- 
strating the increased potential for 
utilization of the telephone for buying 
and selling, sellers will create a 
significant demand on the telephone 
companies for increased local digital 
services at lower costs. 

If, at the same time sellers 
encourage cable television com- 
panies to enter the local distribution 
services business, American Tele- 
phone and Telegraph will be encour- 
aged to accelerate the conversion 
of its local loop to a digital system 
and to provide more intelligent 
telephones via its Common Channel 
Interoffice Signalling System (CCIS). 
In addition, under pressure from 
major consumer merchandising 
organizations, AT&T’s ACS will 
be accelerated. 

Several major merchandisers and 
possibly the airline industry will offer 
their own network services. This 
can be done easily by sellers paying 
the consumer’s communications 
costs outright through the use of 
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nationwide WATS services. The 
cost of these services will continue 
to fall as smaller satellite earth 
stations become more widespread 
and there is further bypassing of 
the local telephone loop, or at least 
significant reductions in the final 
mile cost, such as those provided 
by Xerox’s XTEN. 

A seller could, in effect, create 
a network by providing multiple 
services to those wishing the 
communications for which the seller 
pays. The seller would also provide 
services, which would require the 
continued marketing of useful infor- 
mation or instructions for the opera- 
tion of the appliance (terminal or 
computer) sold to the household. 

Electronic message services to 
the home will emerge as a sig- 
nificantly attractive market to 
encourage challenges to the U.S. 
postal service, which, in any case, 
is making some progress towards 
electronic mail. 

Entertainment services via a net- 
work, perhaps incorporating the 
video-disk and/or cable, are network 
services that could be provided 
through the growing distribution of 
digital networks that may be less 
than public but somewhat more 
than a private seller’s network. 

Small earth stations 

The ever growing availability of 
small earth stations, with their ability 
to reduce final mile charges, will 
lead to the consideration of Direct 
Broadcast Satellites. Combined with 
a relatively low cost home antenna, 
DBS could make broadband access 
universally available. This will be 
competitive to both the expansion 
of cable television and to the con- 
version of AT&T’s national switched 
network to digital services, via the 
use of optical fibers. 

Easing access to the network 
marketplace will become the busi- 
ness of information facilitators or 
middlemen, organizations that sell 
information services rather than 
computers, terminals, personal com- 
puters or communications, some- 
what akin to The Source or Micronet. 
In the late 1970s, these firms 
offered raw computer power, pack- 
aged or specialty software and on- 
line services that included access 
to data bases which they may or 
may not own. 

During the 1980s, these middle- 
men will begin to play a very signifi- 
cant role in shaping the emerging 


marketplace. These firms will offer 
information providers the opportunity 
to market their wares by providing 
them with terminals, computers, 
appropriate software and procedures 
for accessing a network which 
the facilitator may assemble from 
existing carriers— in short, supplying 
value added network facilities for 
the information providers. 

At the same time, the facilitator 
firms will seek to assemble a net- 
work of users and purchasers for 
these services. This will be done by 
providing appropriate software to 
terminals and personal computers 


that are in place, leasing terminals 
to enable users to access the net- 
work marketplace. 

Whatever the pathway, one thing 
is clear: the U.S. is well on its way 
through a transformation into a 
post-industrial society, with service 
industry expansion giving way to 
information industry growth. The 
loss of mass markets to foreign 
competition has already stimulated 
the search for more highly special- 
ized products— these are increas- 
ingly information products. In the 
transformation, the personal com- 
puter will play a pivotal role. □ 



VersaModem™... BIZCOMP’s Auto-Dial, 
Auto-Answer Intelligent Modem for 
Personal Computers 

We started with a new bare*bones design for the Intelligent Modem.™ Then we fine- 
tuned our manufacturing process to bring you the BIZCOMP Intelligent VersaModem 
— the most cost-effective auto-dial, auto-answer data comm peripheral available! 

It’s no secret that the latest microcomputer applications need automatic dialing 
and automatic answer. The secret is in VERSATILITY and EASE OF USE. Other 
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VersaModem. It gives you full dialing control using an RS232 interface. One Intelligent 
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TO WORK 


by Bernard Conrad Cole 

Recently, social thinkers such as Alvin Toffler and 
James Martin have suggested that one of the conse- 
quences of advances in computers and telecommunica- 
tions technologies is the emergence of the “electronic 
village.” In this concept, white collar workers at major 
corporations, rather than working in centralized 
locations, will perform their corporate functions at 
home. They will be hooked up via remote terminals or 
personal computers to a central CPU at corporate 
headquarters over telephone or direct microwave links. 

Numerous publications have devoted extensive space 
to the concept, suggesting that, except for a few minor 
problems, the “electronic cottage” is rapidly becoming 
a reality. These views may be a bit optimistic. There 
are more than a few minor problems, not only economic, 
but institutional, sociological and psychological. 

Ultimately, in 10 or 20 years, the electronic cottage 
will be a reality to more than a handful of people, com- 
paratively speaking. For the greater percentage of 
workers, and for most corporations, first must come 
the electronic suburb, the electronic neighborhood and 
the electronic village. 

“Telecommuting” out of your home has several 
immediate and obvious advantages, not only to the cor- 
poration and to the employees, but to society in general. 

One immediate impact would be on gasoline con- 
sumption. According to a study by University of 
Southern California’s Center for Futures Research, 


conversion of about 10% of the urban commuter work 
force to telecommuting would save about 150,000 
barrels of gasoline per day. Federal figures for auto 
gasoline imports during the height of the first oil crisis 
in 1 974 was about 1 00,000 barrels a day. 

A more subtle effect would be the decreased cost to 
state and local government maintaining present mass 
transit facilities. The present system is caught in a cost 
spiral that governments do not need in order to match 
growing demand. 

The primary benefit to corporations would be that 
they would not have to provide office space that is now 
running between $1 and $10 per square foot per month, 
at a minimum, without including utilities or furnishings. 

Despite these advantages, telecommuting is meeting 
considerable resistance. For one thing, there is the 
institutional and managerial inertia of most major cor- 
porations, as well as the economics. Some observers 
have referred in less gracious terms to this reluctance 
as a manifestation of an “edifice complex.” 

Surveys by SRI International, Menlo Park, CA, indicate 
that employers have strong fears about maintaining 
production standards in any kind of cottage industry, in 
place of loyal ranks of works at the office. Managers 
tend to shun the idea of supervising personnel who 
work outside the office, because they are trained to 
supervise people who are sitting there looking as if 
they’re working hard. 

Another problem not given sufficient consideration is 
the inherent sociability of human beings. Except for 
such loner types as freelance writers and computer pro- 
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grammers, most office workers who have participated 
in tests of the concept prefer to work in offices. They 
find the isolation of working at home unnerving. The 
corporate office environment has replaced the social 
function of the neighborhood and small town of a few 
decades ago and the village of the previous century. 
Most people build friendships and relationships with 
those of common interest, their coworkers. 

Obviously, the solution is to find some middle ground 
between the two extremes and some mechanism to 
facilitate the evolution from one to the other. The USC 
study identified four evolutionary phases (figure 1 ). The 
first phase, centralization, is typical of most business 
entities today; that is, they consist of a monolithic 
group of workers at a single, central site. At this site, 
workers are organized into various functional groups 
related to the primary information product associated 
with each function. Although many major national 
organizations have regional offices in several parts of 
the country, each regional office is sufficiently large 
that it can be considered a centralized organization. 

The next evolutionary phase is that of fragmentation. 
At this point, coherent subunits of the central organiza- 


tion break off and relocate elsewhere — the electronic 
suburb. The interorganizational communications boun- 
daries are stretched and replaced by telecommunications 
or mail systems, while the intra-organizational com- 
munications remains intact. 

The third phase, dispersion, involves the establishment 
of a series of scattered business locations of the firm 
in which organizational subunits as well as employees 
are dispersed— the electronic neighborhood or village. 
Here an employee reports to a local site because it is 
local, not because the headquarters of his organizational 
sub-unit are located there. 

Thus, while members of the accounting department 
may have previously reported to a single fragmented 
location, these members may now report to one of 
several locations, using telecommunications to perform 
the interaction within the department that was formerly 
face-to-face. This form is similar in appearance to 
branching, except that it is not necessary that all the 
major functions of the organization be represented in a 
dispersed work site. 

According to the study, there are significant differ- 
ences in the transportation patterns that result from 


a) Centralization 


b) Fragmentation 



Corporate Headquarters 


o Local Work Centers 


Individual Employees or 
Specialized Service 
O Organizations 


T elecommunications 
Switching Centers 


Two-way Telecommunications 
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Figure 1. Organizational Evolution— Two Cases, Corporation “A” and “B” 
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these last two evolutionary steps. In the fragmentation 
or electronic suburb step, there can possibly be even a 
detrimental effect on the average commuting distance 
for employees. Some employees would travel a shorter 
distance to work at the new locations, but on the 
average, the net result would be an increase in trans- 
portation to work, at least until employee replacement 
provides a balance. 

Change job— not location 

In the dispersed case, substantial reductions are 
anticipated since each employee now travels to the 
location nearest his home. Furthermore, an employee 
can change jobs within an organization without changing 
his work location. This phase also allows expansion of a 
part-time labor market to include those, such as house- 
wives and students, who otherwise would be unable to 
work because they do not have the time to commute to 
a central location. 

Figures 2 and 3 show the result of a study of the 
economic utility of telecommuting on the regional 
administrative offices of a national insurance company 
considering operation in dispersed configurations of 
various types, ranging up to 18 local offices. 

The regional office employs 2,500 people, most of 
whom commute to a single location in the Los Angeles 
central business district, whose clerical and middle 
management workers are involved almost exclusively in 
routine information transfer, generally using a com- 
puterized central data processing system. 

Detailed analysis of the communications requirements 
of the employees with one another led to the conclusion 


Annual Costs 
Annual Benefits 

$ 756,000 

Staff reduction 

$1,326,000 

Reduced turnover 

341 ,000 

Reduced salaries 

778,000 

Reduced fringe benefits 

598,000 

Total 


$3,043,000 

Figure 2. 
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benefits of decentralization 
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1 

21.4 

$1,470,000 

5 

16.2 

1,110,000 

10 

11.6 

800,000 

15 

8.0 

550,000 

18 

7.0 

480,000 

Figure 3. 

Round trip distances and costs 

under dispersion 



that there is no need for them to be in a single place; 
they could be relocated to a set of sites nearer their 
homes without disruption of the ordinary conduct of 
business. Furthermore, it was found sufficient to 
provide them with computer terminals using telephone 
lines or the equivalent. 

Figure 2 summarizes the incremental costs and 
benefits associated with dispersion. According to a 
study, benefits come principally from improvements in 
the efficiency of operation anticipated by the insurance 
company. Because it operates in a downtown location 
with a highly competitive labor market, the company 
experiences high turnover at the same time it must pay 
clerical workers premium wages and provide additional 
benefits compared to the dispersed mode. Based on 
preliminary studies at two satellite work centers in 
dispersed locations, present productivity can be main- 
tained with 12% fewer employees. These benefits far 
outweigh the costs to the company even if reduced 
employee travel were not taken into account. 

As shown in figure 3, considerable economic 
benefits acrue to the employee also. Assuming each 
employee is assigned the site closest to his home, total 
cost of transportation, as well as the average daily 
round trip distance decreases with an increase in the 
number of sites. 

Figure 1 demonstrates that the ultimate phase in the 
telecommunications-induced process is diffusion. 
Whereas in the previous phases, the communications 
requirements could be satisfied by private data 
networks or by leased line systems, each with a 
relatively small, fixed number of communications paths 
and interconnections, this final phase requires 
switched data networks which are still several years 
from economical operation. 

More significantly, the final step to the electronic 
cottage will only occur when the real neighborhood and 
the real village replace their electronic equivalents in 
the modern corporate structure and serve the original 
socialization function. □ 


IAS and CP/M™ 

Our Integrated Accounting System (IAS) has always been a good value, but 
wait until you see the latest version. And, it's now available for the CP/M™ 
operating system, too. Some of the features include: 

Custom Chart of Accounts with a more flexible numbering system and 25 
character account names. Improved financial reports, including an Income 
Statement with percent-of-sales figures. An expanded and more flexible check 
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open-item, balance-forward account system with invoicing and statements. 
AP has a more flexible check writing program as does the PR subsystem. The 
GL. AP and PR check writing programs all are formatted for the same NEBS 
checks so you don't need three different types of checks. The AR invoicing and 
statement programs are also formatted for NEBS forms. All programs use our 
exclusive Skip-Sequential file structure for improved speed and disk effi- 
ciency. The user's manual has been expanded and includes sample printouts 
from most programs, and is written for the non-programmer. 

The General Ledger is $1 50.00 and may be used as a stand-alone system. The 
AR, AP and PR subsystems require the GL subsystem for proper operation. GL 
plus one subsystem is $250.00; GL plus two subsystems is $325.00 and the 
complete package is $395.00. NOTE: the new IAS requires a 24 x 80 
cursor-addressable terminal, 48K of memory and one 8" or two 5V4" disk 
drives. CP/M™ users must have the SoHo Group's Matchmaker, which we 
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The IAS operator's manual may be purchased for $25.00 (credited towards 
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CRT type when ordering. 

CP/M is a registered trademark of Digital Research. 
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The Second Annual Computer Law Institute, spon- 
sored by the University of Southern California Law 
Center (Los Angeles, CA), surveyed some provocative 
topics of vital concern to computer manufacturers and 
end users alike. The two-day session was conducted 
recently at the Bonaventure Hotel in Los Angeles. 

The two main categories were Proprietary Rights in 
Data Products and Contracting for Data Processing 
Products. In this month’s issue, the Proprietary rights 
topics will be highlighted. 

This annual seminar is of special interest to the com- 
puter industry because it provides end users with new 
methods of protecting themselves from abusive sales 
techniques by unethical vendors. From the vendor point 
of view, it teaches how to preserve proprietary rights in 
products from unscrupulous end user pirates and 
demonstrates techniques for effective competition in 
the marketplace, bypassing the courts of law whenever 
feasible. Following is a topic-by-topic rundown of the 
seminar discussions. 

Trade Secret Protection of Computer Software 

One of the most impressive speakers was Roger 
Milgrim (Milgrim, Thomajan, Jacobs and Lee, New 
York, NY), practicing attorney and author of a three- 
volume treatise, Trade Secrets — an expert in his field. 
Computer lawyers look to him not only for his detailed 
knowledge of protection of proprietary property but 
also for his prophetic insights. His predictions of what 
developments are looming in the horizon provide 
important insight. A lawyer can get a “fix” on solving 
potential client problems before the client is injured in 
the marketplace. 

Professor Milgrim surprised us with the following 
observation: “In the past ten years, the computer 
industry has switched its emphasis from behemoths 
(hardware) to spiritual concerns (software). The change 
in emphasis was metaphysical,” he said. His point was 
that the dollar investment software equals or exceeds 
that of hardware. Software is now in need of protection. 


Which area of the law will adopt software into its 
family of protective rights— patent, copyright or trade 
secret law? Patents and copyrights have not provided 
the protection necessary to a developer of a trade 
secret embodied in the format of a computer program. 
Patent protection has traditionally been and continues 
to be unavailable for stand-alone computer programs, 
that is, computer programs not integrated into a 
manufacturing process. 

Unlike patent laws, copyright law has been somewhat 
more receptive, extending an invitation to software to 
come within the scope of its protection. Nevertheless, 
as Professor Milgrim pointed out, copyright law is 
unable to provide the protection necessary to prevent 
legal pirating. 

T rade secret law easily encompasses software into 
its strong protection by lowering the admission price 
below that of patents and copyrights. To be patentable, 
an idea must be novel and not obvious— (a difficult 
standard to meet, argued the professor). Trade secret 
protection “covers any information not usually known 
that gives a business a competitive advantage.” Milgrim 
then gave several examples of trade secrets: cost data, 
customer identity and needs, etc. His key point was 
that common knowledge obvious to all programmers 
can be legally protected as a trade secret when the 
combination of commonly known programming formats 
and elements is arranged in a particular manner to 
produce a result that is “generally not known.” 

The cardinal rule in trade secret law is anti-disclosure. 
Anti-disclosure implies proprietary monitoring. The 
professor used the term “headstart notion” to describe 
the idea that it is less expensive to misappropriate a 
trade secret from someone else than to develop it 
yourself. Such misappropriation can be countered by 
trade secret laws. 

Milgrim was particularly concerned about the new 
copyright acts’ preemption over state trade secret 
laws. Preemption is the legal doctrine whereby the 
federal copyright would displace the individual state’s 
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trade secret protection laws. Milgrim pointed out the 
problem of the “ambulatory employee” who migrates 
from one company to its competitor with knowledge of 
trade secrets developed by the former employer. 

He closed with a pragmatic endorsement of self- 
erasing software, a development that prevents 
unauthorized disclosure of trade secrets. This non 
legal approach avoids, he said, the extremely difficult 
problem of policing software infringement. But, 
Professor, do you foresee the development of an even 
more effective solution to the problem — a self- 
destructing software pirate? 

Developments in the Law of Patent Protection 
of Computer Software 

Edwin Taylor (Blakely, Sokoloff, Taylor, and Zoffman, 
Los Angeles, CA) is a patent lawyer whose expertise is 
in the field of patentability of computer programs. 

Taylor presented a historical summary of the case 
law affecting the patentability of software. His summary 
culminated with a discussion of the two Supreme Court 
decisions Diamond vs. Diehr (software) and Diamond 
vs. Bradley (firmware). He was quick to point out that 
despite a flash of publicity surrounding the Diehr case 
(all of which he concluded was inaccurate), the issue of 
patentability of software is still in doubt. 

Although Diehr and Bradley upheld the patentability 
of software and firmware respectively, Taylor indicated 
that neither case provided any clear guidelines for 
either the computer industry or patent lawyers seeking 
proprietary protection. Nor did either case clearly state 
that either software or firmware was patentable. In 
fact, the Bradley court, he insisted, went to great pains 
to point out that they were not deciding whether or not 
firmware was patentable. Taylor extracted the following 
principle: the more structure used by software as an 
integral part of a manufacturing process, the more likely 
it is that patentability will be granted. 

Although Taylor did not specifically address mass 
marketed application packages, I believe that he would 
predict that their chances for patentability is nil. In his 
concluding remarks to the audience, he recommended 
that only hardware types should seek the route of 
patent protection in the future. Software types should 
shop elsewhere for protection. 

Developments in the Law of Copyright Protection 
of Computer Software and Protection 
of Proprietary Rights in Data Bases 

Fred M. Greguras (Kutak Rock and Huie, Omaha, NE) 
is a lawyer and frequent author and lecturer specializing 
in computer law and intellectual property. 

Using the Computer Software Copyright Act of 1 980 
as a starting point, Greguras plunged into a technical 
discussion of the intricacies of the law of copyright of 
software and data bases. 

At a brisk pace, he informed the audience that the 
1 980 Act expressly provides for copyright protection 
for computer software by amending the 1976 Copyright 
Act to add a definition of computer programs. The 1 980 
Act, he noted, protects only program images; it does 
not protect concepts, ideas, specifications, etc. 

As Milgrim noted in his program materials, an esti- 
mated 1 0,000 programs were written every day in the 
early 1970s, yet the new definition of computer 


programs enacted into law 10 years later does not 
differentiate between application programs and system 
programs such as operating systems, interpreters and 
compilers. Nor does the 1980 act distinguish between 
object and source programs. 

What is a copy? The 1 980 act has not defined this. 
The National Commission on New Technological Uses 
of Copyrighted Works (CONTU) appears to recommend 
that a person who inputs a program is just as liable for 
infringement as if he or she photocopied a listing of the 
copyrighted source code. 

The CONTU report did not recommend that the pro- 
visions of the 1 976 Copyright Act preempt the use of 
state trade secret laws. Therefore, both copyright and 
trade secret protection appear to grant a dual legal 
base for protection of computer programs. 

Greguras noted that one legal author has contended 
that federal copyright protection accompanied by state 
law trade secret protection is unconstitutional under the 
Supremacy Clause of the Constitution! I do not believe 
that this position is correct. Moreover, I am against 
limiting protection of computer programs, however 
stored, to one area of the law. The more areas of law 
that can apply to protect a computer program, the 
better. An owner or developer should be able to select 
from among several methods of computer protection 
that most closely fit his or her business operation. 

Greguras concluded his remarks on copyright 
protection by recommending the visible placement of 
the copyright on the medium itself as well as notice on 
the program itself. 

The next area Greguras discussed was the matter of 
data base protection. Of the three types of data bases 
(bibliographical, bibliographical and abstract, and full 
text entry), copyright protection can be achieved by 
several methods. The legal source of protection arises 
from the 1976 Copyright Act definition of “literary 
works,” among which is the classification of “compli- 
cations”— the category where data bases belong. The 
CONTU report recommended that a data base can be 
copyrighted even though the data entries in the data 
base itself are not susceptible to copyright protection. 

To the extent that a data entry may be copyrighted, 
the best form of copyright protection is to have the full 
copyright notice appear when the entry is accessed or 
displayed. NEXIS does this; it is, however, the most 
expensive way to go at $10 per copyright notice. This 
method treats each entry as a separate copyright work. 

The next best method of achieving protection is to 
make the copyright notice appear when the data base 
is accessed and the entries are displayed. Lastly, state 
in the copyright notice of the data base that the 
publication date of the entry equals the copyright date, 
even though the data base copyright date may not yet 
be known. 

Protection of Proprietary Rights 
in Chips and Chip Technology 

Roger Borovoy is General Counsel and Vice President 
of Intel Corporation (Santa Clara, CA) and has lectured 
extensively in the field of computer law. 

His short and colorful presentation included the 
Diamond vs. Diehr case, as he pessimistically pointed 
out that simply because a computer program is present 
in a patent claim, it will not in and of itself cause your 
patent claim to be rejected. 
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In a more confident vein, he expressed the feeling 
that the 1980 Copyright Act cast computer program 
protection into concrete. He noted that the act defined 
a computer program as: “a set of statements or 
instructions to be used directly or indirectly in a 
computer in order to bring about a certain result.” He 
indicated that this did not void copyright protection for 
a program stored in read-only memory (ROM) or in a 
microcode in a programmed logic array (PLA). 

The visible notice requirement of the Data Cash case 
spurred Mr. Borovoy to recommend that a copyright 
notice should be placed on, for example, the ROM, 
circuit board and storage cabinet. “There are no cases 
on overmarking,” he remarked. 

Trade secret protection, he felt, was the most viable 
for protecting manufacturing process details. Patents, 
he claimed, were too costly and lengthy to obtain. 
Once a product (for instance a chip) is marketed, trade 
secret protection fails because the program is divulged 
when the chip is sold. 

The most interesting part of his presentation con- 
cerned Intel’s policy with respect to the ambulatory 
employee who departs the company in possession of 
trade secrets that are useful to a competitor— or the 
backbone technology of a new company created by the 
departing employee. 

Intel takes the following steps: employee signs new 
disclosure of trade secret agreement upon employment; 
occasional letter reminders are sent to employee 
identifying key technology areas; upon cessation of 
employment an exit interview is conducted identifying 
trade secrets; a letter regarding Intel’s trade secrets is 
sent to the employee’s next employer; an occasional 
lawsuit is filed where an employee flagrantly exploits a 
trade secret of Intel. 

From my own experience, it’s clear that employee 
non disclosure procedure as well as non disclosure 
agreements between the trade secret developers and 
third parties desiring to evaluate the technology for 
commercial gain are either improperly drafted or non 
existent in the microcomputer industry. 


Protection of Proprietary Rights 
in Mass Distributed Software 
and Firmware Products 

To describe the computer law pedigree of Susan H. 
Nycum (Gaston Snow and Ely Bartlett, Palo Alto, CA) 
would consume the next few pages. In addition to being 
America’s leading authority on computer abuse, she is 
the American Bar Assoc. ’s past chairman on Science 
and Technology— and an author as well. 

By 1983 it is estimated that there will be 1 million 
more new mass market computer users than there are 
today. By 1 985 shipments of personal computers will 
increase to 2 million units annually. The proliferation in 
microprocessors has now reached the point, she 
noted, where United Airlines was recently forced to 
announce that “the use of electronic games aboard 
United’s aircraft has been temporarily banned because 
of potential interference with the aircraft’s electronic 
navigation equipment.” Just imagine an 11 year old 
boy scoring his first touchdown on an electronic foot- 
ball game only to subsequently discover that the last 
series of victory “bleeps” from the game has caused 
the plane to touch down not in Boston — but Calcutta! 


The present user population is segmented into three 
categories. Hobbyists are a declining group. Businesses 
show a marked and discernible presence for pre- 
packaged accounting and inventory control applications 
for in-house computer use. Quasi-Business includes 
such examples as freelance writers, moonlighting 
programmers, accountants, lawyers and homemakers. 

To service this mass market (estimated by Business 
Week to expand from a 2 billion dollar market as of last 
year to 8 billion by 1985), microcomputer manufacturers 
are having to switch from the “naked” system to a 
“user friendly” system including software. Ms. Nycum 
calls this the "automatic transmission” model. For 
mass marketed software, she generally concluded that 
software is best protected by copyright law. Notable is 
that if you forget to place the © on a copy of your work, 
you do not lose your copyright under the new law. 

For the remainder of her excellent presentation, she 
discussed the practical pros and cons of software pro- 
tection in the mass market. She produced in her outline 
what she has entitled a “Decision Matrix” for choice of 
software protection, i.e., patents, trade secret or 
copyright laws based upon selecting the asset to 
protect. This could include algorithm or expression 
down through an evaluation of the ease of piracy of the 
asset (vis a vis the war chest available to legally protect 
the asset). 

As the co-principal investigator of Stanford Research 
Institute’s International Studies of Computer Abuse for 
the Nation Science Foundation and the Department of 
Justice, Ms. Nycum related the following examples of 
computer abuse revealed to her by the FBI that are 
now in progress (all by sophisticated “blue-boxers”). 

1 ) Star Wars scheme — a plan to reenact the Star 
Wars battle drama using real airplanes by 
plugging into air traffic controller’s communica- 
tion system. 

2) Comstat— a plan to “bring down” a com- 
munications satellite. 

3) Dow Jones — a plan to interrupt and manipulate 
the D-J average (not for commercial gain but 
for fun). 

The Detection and Proof of Misappropriation 

Ronald L. Johnston (Blanc, Gilburne, Peters, 
Williams, and Johnston, Los Angeles, CA) specializes 
in business litigation and focuses particularly on trade 
secret and unfair competition issues arising within the 
computer industry. In addition to being a frequent 
author and lecturer in his area of specialty, he is the 
founding chairman of this law institute. 

Johnston opened his presentation by distinguishing 
between Susan Nycum’s computer abusers for fun 
and games— i.e., mass disasters— and his own area 
of concern: profit seekers in the underworld of 
industrial espionage. 

He initiated his technical discussion with a phrase 
coined by his partner Miles Gilburne, aptly entitled the 
“Orpheus Syndrome.” 

(A little mythological background is in order here.) 
Orpheus was the rock star of ancient Thrace. Instead 
of receiving royalties for his lyrics (including subsidiary 
and derivative rights protection for his poetry) he was 
compensated by rivers changing their course to his 
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tunes and trees swaying to the melody of his lyric 
poetry. (After all, what else would one expect from the 
son of Apollo?) 

The lovely Eurydice, enchanted by this poet, became 
his wife. Soon after their marriage, she was bitten by a 
poisonous viper and died. Orpheus descended into 
Hades to find her. Pluto, ruler of the underworld, was 
so delighted by Orpheus’ music, he permitted him to 
take back his bride if Orpheus would not look back at 
Eurydice as she followed behind him until they passed 
the Gates of Hades. Orpheus, at the Gate, fearing for 
his wife, looked back at her. She slowly receded back 
into Pluto’s Kingdom, never to reappear. 

The Orpheus Syndrome as applied to laws stands for 
the principle that after investing time and money to 
create a trade secret, a software developer may lose it 
in litigation that construes it as ambiguous or 
generalized knowledge, ineligible for trade secret 
status and protection. When a software developer 
“looks back” after the dust has settled in court, the 
trade secret has vanished. 

Why? Johnston succinctly answered by stating that 
trade secret developers possess high intelligence, 
creative and technical skills and speak computerese. 
Jurors on the other hand are excluded if they possess 
technical knowledge. The judge only speaks leagalese. 

In one computer trade secret trial, the judge recalled 
to the witness stand an expert witness who had 
testified on the technical aspects of the case. The 
judge wanted to know why it was that this expert had 
purchased for himself a Z80 microcomputer as opposed 
to a CP/M microcomputer! 

The difficulty in convincing the jury that a trade secret 
exists, argued Johnston, is to draw the fine line between 
the programming design decisions that are the unique 
combinational approach to a given problem vs. the 
functional similarity common to all programming skills. 

Some important technical methods of detection 
mentioned by Johnston include latent errors or 
peculiarities in the program that surface in the disguised 
“new” product. In one case 98% of the logic of the 
program has been changed, but the schematic and 
flowchart mneumonics were the same as the copies 
program. Technical people and software folk can 
discover if copying has occurred by noting spaghetti 
codes and “go tos.” 

Intelligible interface between computerese and 
legalese is difficult enough. Johnston demonstrated 
how, explaining that the intricacies of software trade 
secret to a non technical jury can lose the case by the 
babel of languages. 

What about using an arbitration panel of computer 
knowledgeables? Yes and no replied Johnston. The 
determination is based on the facts and circumstances 
of each case. The point: User’s counsel does not want 
a vendor-biased arbitrator and vice versa. 

Antitrust and Unfair Competition Considerations 
in the Protection of Proprietary Rights 
in Data Processing Systems 

Michael Scott (Smaltz and Neeley, Los Angeles, CA) 
specializes in complex litigation and computer law. He 
is the executive director of the Center for Computer 
Law and editor-in-chief of the Computer Law Journal. 

Bypassing the technical discussion of the various 
acts like the Sherman Act, Clayton Act, Robinson- 


Patman Act and the Federal Trade Commission Act (all 
or part of which slap down illegal monopolistic and 
illegal "tie-in” arrangements), the presentation can be 
categorized into two brilliant focal points. 

Firstly, a computer products developer needs strong 
if not monopolistic protection (is not a patent a 
monopoly?) for his other creations. Antitrust laws, on 
the other hand, bust up monopolistic practices that 
result in the restraint of trade. The question posed to 
the antitrust lawyer is thus: At what point do a computer 
products developer’s business practices violate the 
American antitrust statutory pattern? If a given business 
practice is not, per se, in and of itself illegal, the courts 
apply a Rule of Reason test to determine if the business 
practice constitutes a violation. 

The second part of Scott’s presentation offered a 
penetrating insight into the grey area within which the 
Rule of Reason operates. He defined the birth through 
death cycle of a technology company. 

First is the embryonic phase. The company founders 
start their embryonic journey into the marketplace with 
little capital and only a patent, copyright or trade secret. 
At this stage, the company has low visibility with the 
government, competitors, and, unfortunately, in the 
marketplace. Price fixing from company through dealer 
and distributor— with a view toward restricting the price 
that the dealer/distributor charges the end user— 
begins to appear. Also making their appearance are 
illegal post sale restrictions placed upon dealers carving 
out territorial sales areas and illegal restrictions placed 
on re-sale by end users. 

Following is the growth phase. A massive dose of 
venture capital spurs the geometric growth of high 
tech companies. The sales force increases; new 
products emerge; management wants sales made. Price 
discrimination, dealer kickbacks, samples, advertising 
allowances and illegal tie-ins all enter the picture. An 
illegal tie-in occurs when a slower moving product is 
tied into a highly desired product in order to bootstrap 
sales of the slower product: to get what you want you 
must also purchase what you don’t want. An example 
would be tying CPU sales to operating software. Com- 
petitors emerge; they seek to shrink your boundaries, 
sue you or turn you in to the Department of Justice 
Antitrust Division. Scott suggested a key planning 
pointer. Train sales staff in an Antitrust Compliance 
Program: One sale is not worth a company made a 
defendant in a treble damages antitrust case. 

Third is the no-growth or leveling off phase. Manage- 
ment becomes increasingly more radical in trying to 
recapture the company’s position on the fast profit 
track. Just about anything goes at this state. 

Finally is the decline to death phase. Management 
goes berserk and pulls out all the stops in its business 
plan to generate sales. At this point, the Rule of Reason 
may help a company in trouble by permitting it a 
business practice bailout philosophy that would be 
considered a violation were the company in better 
financial health. 

Next month’s regular Jurisprudent Computerist 
column will focus on the second half of the seminar, 
Contracting for Data Processing Products. Included 
will be a summary of key tactics that end users and 
vendors can employ in achieving their performance and 
market goals. □ 
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LET YOUR 





WRITE ITS OWN PROGRAMS 


by David D. Busch 

Wouldn’t it be nice if your microcomputer could write 
its own programs? Though computers were originally 
conceived as a servant of mankind, any programmer 
who has slaved over a keyboard until early morning may 
feel as if the situation is the other way around. For the 
microcomputer user, the self-programming computer is 
still some time in the distant future. 

Or is it? There are three things that computers have 
a knack for: processing data, controlling functions, and 
constructing designs from smaller building blocks. The 
first two are simple enough. Ask a computer to add 367 
to 598, and it will happily comply. Tell it to send a signal 
to port X whenever it receives input from port Y, and a 
computer will gladly control your carburetor, monitor 
your house, or keep your Boeing 747 on course. 


When a human is available to provide a list of criteria 
and parameters, a computer is entirely capable of 
combining components from an existing library to 
assemble, or design a complex product. A computer 
program is nothing more than a design to accomplish a 
desired task. Once a human being has determined how 
to get from point A to point B, it’s entirely practical to 
have a computer choose from a library of subroutines 
to put together a program. 

The following program for a TRS-80 model I illustrates 
the basic concept. It will ask the user for certain 
program parameters, such as whether a menu is 
needed, whether or not data will be stored in a string 
array, size of the array and other information, and then 
“write” a Basic program skeleton that conforms to 
these parameters. 

The sample run that follows was written by Program 
Writer. The array in line 1 1 0 was created and 
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DIMensioned according to user input requirements, 
just as the menu was constructed, and subroutines 
allocated for later work by the human programmer. 
Two subroutines relating to disk I/O were actually 
entirely written by the program. The finished code was 
then saved to disk. 

The program was written to demonstrate how a com- 
puter can be used to generate its own code. Therefore, 
it has purposely been kept fairly simple so that the logic 
can be easily followed. It includes these capabilities: 

1 ) Ask the user for beginning line number, and 
desired line number increments. 

2) Ask if a string array will be used to store 
data, and, if so, allow the user to specify 
whether the array will be one or two dimensional. 
The elements that should be DIMensioned are 
also input. 

3) A menu of reasonable size (i.e. which can fit on 
a single screen) may be specified. Each choice 
can be described. Program lines to print the 
menu to the screen will be created, along with 
an “enter choice” prompt. 

4) Each menu choice will be assigned a subroutine 
line number— marked with a REMark— so the 
programmer can flesh them out later. An “ ON 
CH GOSUB...” line will be created, sending 
control to each of the menu subroutines. 

5) Disk file I/O subroutines are automatically 
created that will save or load data stored in a 
one or two dimensional array. 

6) The user can also specify several other sub- 
routines, such as CLS:PRINT:PRINT, and 
A$ = INKEY$: IF A$ = “’’GOTO... 

The program will, then, create the basics of a simple 
data base management program to be completed by 
the programmer. It doesn’t complete the program, but 
does save a great deal of typing time. 

Modules create Basic code 

Let’s look at how it works. It consists of a series of 
modules, each designed to “create” a specific type of 
Basic code. The mechanics are simple. The lines of the 
target program are assembled from the library of built-in 
words and phrases. As each line of the target program 
is completed, it is stored in a string array, LN$(n). The 
particular element of LN$(n) is determined by a 
counter, CU. Each time a new target program line is 
initiated, control is sent to a subroutine at line 70. 
There, the line number of the target (LN) is incremented 
by 1C (LN = LN + 1C). 1C is specified by the user. Next, 
CU is increased by one so that the new program line 
will be stored in the next available element of LN$(n). 
Finally, the new line number (LN) is converted into a 
string, and assigned as the first part of LN$(CU), along 
with a pair of spaces. 

For example, if LN = 1 00 and 1C = 1 0 when control is 
sent to line 70, LN$(CU) will equal 1 1 0 when it returns. 
So, each element of LN$(n) will begin with a line 
number, usually larger by 1C from the previous element. 
The exception is when LN has been given a different 
value somewhere else in the program. 

The first modules created for the target program are 
simple housekeeping lines for the beginning. The initial 


line of the program will CLEAR two thirds of the 
memory. Next, the program asks the user whether or 
not a string array will be used to store data. If so, the 
number of dimensions are input into variable Dl. If 
Dl = 2, the user is asked to provide the desired size for 
each of the two dimensions (ROW and COL). If Dl = 1 , 
only ROW is used. 

The target program line is created by combining (in 
lines 250-270) the line number (already stored in 
LN$(n), remember) with DIM, and the array dimensions, 
enclosed in parentheses. If a two dimensional array has 
been specified, an additional line is developed that 

The user inputs 
number of choices 
for the menu 


defines variable NC (number of columns) equal to COL. 
NC is used later in the target program to control disk 
input and output. 

If a menu is needed, the program obligingly creates a 
line that labels one (line 340). Note that to make a 
PRINT statement, it is necessary to combine PRINT 
with quotes around the material to be printed. 
CHR$(34) (quotation marks) is stored in P1$, and this 
string variable used whenever quotation marks are 
desired in the target program. 

The user is asked to input the number of choices 
required for the menu. If Dl = 0 (that is, no string array 
was dimensioned), the program assumes that disk file 
I/O will not be required, and does not offer the choice 
of taking advantage of the built-in disk I/O subroutines. 
Of course, disk files consisting of nothing but numeric 
values are possible. But, the greater flexibility of storing 
both string and numeric data as strings (and then 
converting to numbers with VAL, as needed) makes it 
simpler for the program to assume that disk files will be 
loaded into and out of a string array only. 

If a string array has been specified, then the user is 
asked if “Save file to disk” and “Load file from disk” 
will be included in the menu. If so, IOFLAG is set to 2. 

The user has told the program how many choices will 
be included on the menu. This value is transferred to 
CH (line 41 0), which is used as a parameter for a FOR- 
NEXT loop that allows input of the names of the menu 
choices. If the built-in disk I/O routines are desired, two 
is subtracted from CH, so that the user does not have 
to bother to input these. That is, if five menu choices 
will be used, but two of them will be for disk I/O, the 
programmer has to enter only the other three, in lines 
430-460. Then, the menu display lines are created for 
all but the disk routines (lines 470-500). These are built 
in line 520. 

Now things begin to get a little tricky. For each menu 
choice, the program has to create a subroutine location 
for the target program to branch to. Space has to be 
allocated for these. So, instead of using LN, and 
incrementing it by 1C, another variable, NU, is used 
instead. NU is incremented by 1C* 50 for each of the 
menu subroutines. 
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At last! A financial modeling package 
with built-in financial functions. 
Flexible report writing • Consolidation 
• Color graphics • And more. 



Micro - 0SS7 FINANCE 
Everything you need to 
solve business problems 

• ; r" : ; 


Micro-DSS™/FINANCE* is a complete financial modeling and 
graphics software package for the microcomputer. It is unique 
because for the first time it places in the hands of the micro user a 
planning, analysis, and reporting package with the power and flexi- 
bility of large computer systems and timesharing. And at the same 
time, it gives the potential business micro user in both large and 
small companies a reason to turn to microcomputers— a full-scale 
decision support system that’s easy to use, readily available, secure, 
and cost-effective— in short, a system that gets results! 

These features make Micro-DSS™/FINANCE ideal for 
solving business problems. 

• Many built-in financial functions (including depreciation, net 
present value, internal rate of return and amortization) 

• Flexible report writing that lets users custom design financial 
reports 

• Built-in graphics with a unique feature: you can retain them for 
later replay as a “slide show” on the monitor (ideal for business 
presentations!) 

• Over a year of field testing in a variety of business settings 

• An introductory guide written for people with no computer 
experience 

• A clear and detailed user’s reference manual 

• Full user support service 

Micro-DSS™/FINANCE is the first software to be published in 
Addison- Wesley’s new Practical Computing Series. The Apple II** 
version of Micro-DSS™/FINANCE (requiring 48K and Pascal) will 
be available for shipment in July, 1981. (Available from Addison- 
Wesley only in the U.S. and Canada.) 

Suggested retail price $1500 

Please write for free brochure. 

Addison- Wesley Publishing Company 

Business & Professional Division, Dept. OTA 
Reading, Massachusetts 01867 

•Micro-DSS is a trademark of Addison- Wesley Publishing Company. Inc. 

••Apple II is a trademark of Apple Computer, Inc. 
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For example, if 1C = 10, each subroutine will be 
spaced 500 lines apart from the others. The starting 
line numbers for each menu subroutine is stored in an 
array NU(n) (line 560). 

Next, a string representation of each menu subroutine 
starting line number is needed (for an ON CH GOSUB 
500, 1000, 1500, etc. statement). These are assembled 
in line 570, with a comma tacked onto the end. 

Next, an INPUT “ENTER CHOICE :”;CH$ line is 
created for the target program. An error trap is also 
built. When the target program is run, if VAL(CH$) is 
less than one or is greater than Ml (the number of menu 
choices available), the input is refused by a line created 
in line 630. 

All these subroutines in the ON CH GOSUB... line 
will eventually RETURN, so control is sent back to the 
beginning of the menu. It’s starting line number had 
been stored in IM(1) earlier, and is used in line 670 to 
build a control-branching instruction. 

REM is inserted 

To aid the programmer in finishing the skeletal 
program, a REM is inserted at each control to a REM 
line (these might be deleted later), so don’t just begin 
writing the code at the next available line number 
following the remark. 

This portion builds a simple disk input module, which 
will ask the user a file name, open that sequential file, 
input from the file the number of items in the file, and 
then begin a FOR-NEXT loop from 1 to the number of 
items in the file. 

Within the loop, INPUT #1 loads the data. If the 
relevant array is two-dimensional, a nested FOR-NEXT 
loop, from 1 to the number of columns (NC — defined 
early in the program), is used. Actual construction of 
the disk input module is fairly clearcut. Its mirror-image 
twin is the Create Disk Output routine (lines 990-1210), 
which performs its own function nearly identically. 

Other modules that are frequently needed can be 
added to the program’s library as required. I used 
a “clear screen” and INKEYS routines as examples. 
You are free to add your own favorite subroutines as 
you desire. 

The final portion of the program saves the finished 
target program to disk under any desired legal name. A 
non-compressed (ASCII) file is created, which may be 
loaded, finished, debugged, and used as desired. 

Program Writer is simple enough to form the basis 
for a much more complex code-generating system. A big 
drawback is the need to anticipate just what capabilities 
will be needed in the finished program. If a subroutine 
isn’t in the program generating system’s library, or if 
the parameters are beyond its capabilities (i.e. a three- 
dimensional array is required), the necessary code will 
have to be built up from scratch. It’s still beyond the 
capability of microcomputers to use logic to create. 
Our silent servants must wait for instructions from us 
before doing anything at all, no matter how simple. 


In next month’s issue, the computer-aided pro- 
gram design will be carried one step further, as we 
introduce Instruction Writer, a program that develops 
documentation. □ 

Program on page 150 
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Orange micro 


“THE COMPUTER PRINTER 
SPECIALISTS” 


UP TO 25 % DISCOUNTS! — SAME DA Y SHIPMENT! 


RADIO SHACK v 
LINE PRINTER IV/ 


g?) CENTRONICS 739 ( 

With Graphics and 

Word Processing Print Quality 


• 18 x 9 dot matrix; suitable for word 
processing • Underlining • proportional 
spacing • right margin justification • serif 
typeface • 80/100 CPS • 9V2* Pin 
Feed/Friction feed • Reverse Platen • 
80/132 columns • Top of form 

CENTRONICS 739-1 (Parallel) (List $995) $ Call 

CENTRONICS 739-3 (Serial) (List $1045) $ Call 


ANADEX 


Dot Graphics, Wide Carriage 


• 11 x 9 dot matrix; lower case descen- 
ders • Dot resolution graphics • Bi- 
directional, logic seeking • Up to 200 
CPS • RS 232 Serial & Parallel • Forms 
control • X-ON/X-OFF • Up to 6 part 
copy. 

ANADEX 9501 (List $1650) $1350 



EPSON MX80/MX70 


Low-Priced 
Professional Print Quality 

• 9 x 9 dot piatrix • Lower case descenders 
^ ^ ^ • 80 CPS • Bidirectional, Logic seeking • 

^ 40, 66, 80, 132 columns per line • 64 special 

graphic characters: TRS-80 Compatible • 
Forms handling • Multi-pass printing • Ad- 
justable tractors 

1 m 

We also carry a full line 
of Epson Accessories. 

EPSON MX80 (List $645) $Call 

EPSON MX 70 Dot graphics, 5x7 matrix (List $450) $Call 

EPSON MX100 wide carriage (List $995) $Call 

GRAPPLER™ Apple graphics parallel 
interface and cable $165 

MX80/70 FRICTION FEED KIT 

Uses installable kit for single sheets. 

Easy 15 minute installation. $ 75 

ANACOM 

Low Cost, High Speed, Wide Carriage 
• 9 x 9 dot matrix • Lower case descenders • Wide carriage 
Adjustable tractors to 16" • 150 CPS, Bidirectional, Logic Seeking 

ANACOM 150 (List $1 350) $ Call 


AXIOM 





Dot Graphics, Low Price 


• Dot addressable graphics • 70 CPS 

• 12 characters per inch • 80 columns 

• adjustable tractors • 3 part copies 

• Manufactured by Sieko • Parallel, 
RS232 serial, IEEE-488 interfaces 
available. 


AXIOM GP-80M (List $399) $349 

IDS PAPER TIGERS 

Dot Resolution Graphics, quality print, speed 


• 7 wire printhead (445); 9 wire printhead 
(460) with lower case descenders • Over 
150 CPS • bi-directional, logic seeking 
(460) • 8 character sizes; 80-132 columns 

• Adjustable tractors • High-resolution dot 
graphics • Proportional spacing & text 
justification (460). 

IDS 445G 7 wire printhead, graphics (List $895) $ 750 

IDS 460G 9 wire printhead, graphics (List $1394) $1150 

JDS 560G 9 wire, wide carriage, graphics (List $1794) $1400j 



NEC SPINWRITER 

High Speed Letter Quality 

• 55 CPS • Typewriter quality • Bidirectional • Plotting • pro- 
portional spacing. 

5510-5 RO, Serial, w/tractors (List $2995) $2675 

5530-5 RO, Parallel, w/tractors (List $2970) $2650 _ 


TELEVIDEO CRT’S] 

AT DISCOUNT PRICES! 


. QUANTITY PRICING AVAILABLE 


TVI910 
TVI912C 
TV I 920C 
TV I 950 


Please Call Toll Free 
Prices are too low to 
advertise 


PRINTERS 

MALIBU 165 wide carriage, graphics, letter quality .. (List $2495) $1975 

QUME 5/45 typewriter quality (List $2905) $ 2559 

VISTA-C. ITOH Starwriter, letter quality (List $1895) $ Call 

INTERFACE EQUIPMENT 

EPSON ACCESSORIES $ Call 

ORANGE INTERFACE for Apple II 

parallel interface board & cable $ 110 I 

? MICROTRONICS Atari parallel interface $ 69 ^ 

| TRS-80 CABLES to keyboard or Exp. interface $ Call j 

NOVATION D-CAT direct connect modem $ Call j 


CALL FOR FREE CATALOG 

CIRCLE INQUIRY NO. 100 

( 800 ) 854-8275 

CA,AK, HI (714) 630-3322 

At Orange Micro, we try to fit the right printer to your application. 
Call our printer specialists for free consultation. 


RETAIL PRINTER STORES: 

3150 E. La Palma, #1, Anaheim, CA. 
13604 Ventura Bl., Sherman Oaks, CA. 
Store Hours: M-F 10-6 Sat. 10-4 


Phone orders WELCOME; same 
day shipment. Free use of VISA & 
MASTERCARD. Personal checks 
require 2 weeks to clear. Manu- 
facturer’s warranty included on all 
equipment. Prices subject to 
revision. 


Oronge m 

flllCrO, Inc ™ 

3150 E. La Palma, Suite I 
Anaheim, CA 92806 





by Rocky Smolin 

It doesn’t take much experience in the world of 
business to understand why many projects get into 
serious trouble, or even fail, somewhere during execu- 
tion: lack of adequate planning and a means of tracking 
the progress. 

There are many methods of controlling the complex- 
ities of a project, but the two most widely used are 
PERT (Program Evaluation and Review Technique) and 
CPM (Critical Path Method). PERT is used on projects 
where the length of time and the costs are not easily 
determined. The best estimates of the activities are 
collected into a PERT network, the network is subjected 
to a randomizing algorithm and the probabilities of 
duration and cost are computed. This approach may be 
acceptable for government work, but when your bottom 
line is at stake, something more concrete is required. 

CPM is probably the best project scheduling and 
control method for business. Its purpose is to gather 
activities into a dependency network for the purpose of 
calculating when each activity can and must start. It also 
determines whether that activity can be completed 
without adversely affecting the accomplishment of any 
other activity. 

Simple CPM networks can be calculated manually. 
Even complex projects can be laid out on chart paper, 
but the time this takes for projects with more than 25 
tasks becomes prohibitive. Further, if there are any 
modifications, it takes time to adjust the start and end 
times, and redraw the chart, making certain that you 
haven’t overlooked any dependencies or left too much 
slack time. 

CPM is ideal if implemented on a computer where 
updates to your network and recalculation of your 
schedule can be done automatically. Up to now, these 
packages were available only on larger machines. To a 
small business this meant timesharing or a heavy 
investment in on-site computer power. 

Now, there is a full feature CPM package available 
for the TRS-80 model II— the Project Management 
System (PMS) by North America Mica, Inc., San Diego, 
CA. It is a complete set of tools to aid a manager in the 
construction, calculation, maintenance, and reporting 
of a project that has up to 500 activities. 

The system allows for the construction and main- 
tenance of a calendar of holidays for up to 1 00 holidays 
of any length and will calculate the project’s critical 
path based on 4, 5, 6, or 7 workdays per week. The 
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update facility makes the recording of actual information 
about cost, completions, starts, and changes in 
dependency and/or duration easy. The project, once 
updated, can be quickly recalculated and reported to 
check the exact current condition. 

For aid in budgeting, each network can carry a 
burden percentage for automatically extending planned 
labor dollars to burden dollars. If the burden percent is 
set to zero, each planned burden will be prompted for 
as required. 

The program will accept three levels of grouping for 
each activity. This would allow the network builder to 
assign, for example, responsibility for a given task to a 
division, then to a department within that division, and 
finally to an individual within that department. This is a 
very useful feature for preparing reports, showing just 
the activities for a division, a department, or an individual. 

The report writer will allow sorting on up to three 
items from the grouping levels plus “late start” and 
“early start” fields (see figure 1). The report writer 
determines the status of each activity and displays a 
status message (can start, past due, must start, 
complete and active) in the right margin. This feature 
highlights accomplishments, as well as those activities 
requiring attention. 

After generating the activity report, PMS will 
produce a gantt chart (figure 2) in “late start/early 
start” order, which gives an easy visualization not only 
of the activities in the network, but also which are 
critical, how much float time each has, and how long 
each should take. 

The most critical phase of project planning with PMS 
is the construction of a network that defines the 
relationship of all activities within the project. The best 
way to do this is to construct an AOA network (activity- 
on-arc). Figure 3 shows a sample AOA network, which 
is included on the diskette as an aid to learning the 
system’s operation. 

The rules and symbols used in preparing an AOA net- 
work are as follows. 

• Circles are used to indicate a moment in time 
when an activity starts or ends. These moments 
are referred to as nodes. SNODE = start node, 
ENODE = end node. 

• Arcs (or straight lines) are used to connect 
nodes and a directed arc connecting two nodes 
is referred to as an activity. 
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• Networks must start with SNODE = 1 . 

• An activity’s SNODE/ENODE cannot be used 
more than once. 

• Dummy activities (duration = 0) can be used for 
totally parallel activities (i.e., 10-30: do some- 
thing, 10-20: do something else, 20-30: dummy 
that insures both are done before continuing to 
30-40: do next thing). 

• Dummy activities are shown with dotted lines 
(see figure 3). 

• Duration is always in elapsed days. Person-days 
to elapsed days is the responsibility of the 
project manager. 

• Durations that are unknown can be automatically 
estimated by entering values for best-case, 
worst-case, and most likely PMS will calculate a 
weighted average and display the result (these 
are the three figures that appear along each 
activity arc in figure 3. Where the exact duration 
is known, that figure is entered for all three 
values, as in activity 30-40). 

With this accomplished, the manager can enter the 
network and begin to focus attention on completing the 
project while PMS takes care of scheduling, tracking, 
and reporting far more economically than any manual 
method. It has been estimated that controlling a project 
with a computerized system can save as much as 75% 
of the administrative cost and can descrease the actual 
cost of accomplishing the desired result of the project 
by as much as 25-30%. 

The package is very user-oriented, requiring a 
minimum of manual studying and practice. The screens 
are user oriented and the prompts are friendly. As 
noted above, a sample network has been included as a 
means for the user to become familiar with features 
and functions. 

Figure 4 shows the main menu. Option 6 will allow 
the construction of the holiday calendar and should be 
run first. Option 9 must be selected at the beginning of 
each session to tell PMS which network you wish to 
process. The project name can be any unique combina- 
tion of six characters, A-Z and 1-9. The system allows 
password control to prevent unauthorized access to 
confidential networks. 

After adding all your activities under option 1 , option 
3 will calculate the start/stop dates for the network. 
The screens for adding and updating header and detail 
information are shown in figure 5. 

Option 8 is a mini-CPM system, which will allow the 
input of activities like manufacturing routines that are 
not day oriented and do not have on-going processing 
requirements. For this class of projects, mini-PMS will 
calculate in units. A unit can be any period of time that 
the user requires. The mini system will handle up to 
200 activities of up to 32,767 units in duration. 

This program is an example of how desktop micro- 
computer systems under $10,000 are being used to 
perform functions formerly available only on million 
dollar machines. This availability signals a new era for 
American productivity, as the efficient and effective 
execution of complex tasks becomes possible for more 
and more small businesses through the use of micro- 
computer technology. □ 
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Measure, Control, 
Document. . . 

Computer Systems and Peripherals designed to coordinate 
with the Apple Computers that let you measure, monitor, 
regulate, control and document with laboratory precision, 
at affordable cost. 



AI13 Analog Input System (A/D,12bits) 

Measure voltages with 0.024% precision 
Monitor 16 separate inputs under program 
control 

Choose from 8 voltage ranges under program 
control; lOOmV to 10V 
Make a reading in 20 microseconds 



AI02 Analog Input System (A/D,8bits) 

Measure voltages with 0.4% precision 
Monitor 16 separate inputs under program 
control 

Match most sensors with a standard 5 volt 
range 

Signal Conditioning System SC14 available 



A003 Analog Output System (D/A, 8 bits) 
Control voltage levels from a simple 
program 

Conversion in less than 3 /nsec. 

Standard 0 to 10 V Range 
Jumpers select 0 to 5V or 5 to 5V 
2, 4, or 8 channel models 
Each channel has its own memory 
Each channel has range, offset 
adjustments 



DI09 Digital Interface 

Monitor or control 32 circuits in any 
combination 

Measure time intervals or count pulses 
Plug into BCD, parallel, or switch closure 
instrument outputs 



UI16 Isolated Power Interface 

Control 110VAC circuits from a program 
Operate DC relays or solenoids 
Receive logic pulses in noisy environments 
Avoid interference and grounding problems 
in large systems 

Start with one circuit - expand to dozens 



PR12 Intelligent Printer System 

Clear, readable printing on standard paper 
Intermix graphics and text of three sizes 
A true printing system including 
intelligent interface, and a complete 
manual. 



PL12 Intelligent Plotter System 

Produce detailed pen drawings from a 
program 

8 x 10 Plotting surface with .005" resolution 

Automatically plot from Basic arrays and 
strings 

A true plotting system including 
intelligent interface and complete manual. 


Interactive Structures has been producing laboratory systems 
and interfaces for Apple Computer since 1977. Our technology is in 
use in thousands of applications - from our own Spacelab 
instrumentation system to automobile engine research and 
woodstove analysis. 

Contact us for the details on affordable laboratory computing. 


iS 

CIRCLE INQUIRY NO. 47 


Interactive Structures, Inc. 

P.O. Box 404 

Bala Cynwyd, PA 19004 

215-667-1713 
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Print neatly, 
so we know 

WHERE TO SEND 
YOUR CHECK. 
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Buying new software is the pits, 
isn't it? 

You read an ad and it sounds 
terrific, so you ask around, then buy 
the manual. 

So far, so good— so you spring 
several hundred dollars for the 
package. 

And it does exactly what they 
said. But to get exactly what you 
want, you're going to have to change 
the way you run your business. Or 
go through so much hassle that 
you're not sure it's worth it. 

So you grit your teeth and suffer, 
or put it on a shelf to gather dust. 

Sounds familiar, doesn't it? 

But there is at least one known 
exception: an exceptional DBMS 
called dBASE II. 

For database fans, an offer 
you shouldn't refuse. 

dBASE II is the only high- 
performance relational Database 
Management System for micros. 
And it's the only DBMS that can 
help you get the DBMS that's right 
for you, no matter which DBMS 
you may want. Here's how: 

If you have a 48k micro with 
CP/M, send us its model number 
and the size of your drives along 
with $700 (CP/M 86 version soon — 
call if you can't wait). 

We'll send you a copy of dBASE II 
that you can run on your system, 
solving your problems your way, 
for 30 days. Then just send every- 
thing back and we'll return your 
money, no questions asked. 

During that 30 days, you can find 
out how much a real database 
management system can do for you. 
How it will affect your operations. 
Exactly what you want done. And 
precisely how you want to do it. 

Then even if you go for some 
other system, you'll be an informed 
buyer. 

And it never hurts to know what 
you're doing. 


IBM just caught up. 

So can you. 

With dBASE II, you'll get the 
same kind of system for your micro 
that IBM introduced a few months 
ago for their mainframes. 

It's a relational DBMS, and that 
makes it different from any other 
micro system you've ever seen. 

In a relational database, the data 
is organized as simple tables, with 
records as the rows and the data 
fields as the columns, much like your 
data is organized now. Data rela- 
tions are logical, so that you can 
zero in on the specific information 
you want without knowing a thing 
about the pre-defined sets, pointers 
or other cumbersome structures of 
hierarchal and network DBMS's. 

And unlike file management 
systems, dBASE II gives you pro- 
gram and data independence. You 
can change your database structure 
without re-entering your data and 
without reprogramming, or change 
some or all of your programs with- 
out touching your database. And 
the same database can be used for 
any number of different applications. 


10 records or 10,000 records, by 
typing APPEND, then entering the 
information. 

UPDATE, MODIFY, JOIN and 
REPLACE whole databases or 
individual records and characters. 

Add or delete fields in your data- 
base structure without re-entering 
all your data. 

And with dBASE II, it's easy to 
get information out once you've put 
the data in. 

Do automatic calculations on 
fields, records and databases with a 
few keystrokes. 

Organize months' worth of data 
in minutes with REPORT (printing 
optional), and get your reports 
today instead of tomorrow. Use 
the built-in SORT, with single or 
multiple keys. Or INDEX your 
data, then FIND it in seconds, even 
with floppies. 

You can use dBASE II inter- 
actively or store a sequence of com- 
mands to automate your accounting, 
billing, mailing lists or whatever 
data you have to manage. 

You'll wonder how you 
managed without it. 


dBASE II is a stand-alone 
applications development 
system. 

You don't need an extra support 
language, because dBASE II comes 
with its own Applications Devel- 
opment Language (ADL). With ADL, 
you can use simple English-like 
statements to manipulate your data, 
or use built-in structured constructs 
to prepare sophisticated applica- 
tions packages. It's simple and easy 
to use, yet extremely powerful. 

You create a new database and 
start using it in a minute or less. 

Just type CREATE, then respond to 
system prompts to name the file and 
define the fields. Now enter the data. 

Add data to an existing database 
instantly, whether your file has 
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dBASE II is the most powerful, 
easiest to use DBMS you can get for 
a micro. 

And instead of poring over the 
manual, you can run it hands-on, 
in-house to see exactly what it can 
do for you. Try it. 

What have you got to lose? We 
even provide the label so you can 
send it back. 

Ashton-Tate, 3600 Wilshire Blvd., 
Suite 1510, Los Angeles, CA 90010. 
(213) 666-4409. 
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Software Review 



Super-Sort for CP/M 

Versatile Sorting Package 


by Alan R. Miller 

Sorting business records into alphabetic order and 
lists of data into numeric order are common computer 
activities. Many different sorting algorithms have been 
developed for this purpose. Some work faster when 
the data is nearly sorted, but some are slower under 
these conditions. 

Most sorting routines utilize only the space occupied 
by the original data, but some implementations utilize 
additional working storage. For example, Spellguard 
(IA Jun 81) initially adds new words to the end of the 
dictionary. But every so often, the dictionary, contained 
in a very large disk file, is automatically reorganized into 
alphabetical order. This sorting is performed without 
additional storage locations. 

Three common sorting algorithms are the bubble 
sort, the Shell sort, and quick sort. The bubble sort is 
the easiest to program, but it is generally the slowest. 
Shell sort is faster, especially for large numbers of 
records. Quick sort can be fastest of all. 

The speed of Super-Sort was compared to these 
three sorting algorithms by sorting a disk file of 252 
string records. The records varied in length from 60 to 
80 characters. The data was taken from a mailing list 
consisting of names, addresses and other ASCII infor- 
mation. The file was formed by rearranging an initially 
ordered list, so there were short runs of ordered blocks. 

The same file was then sorted by five different 
programs. Three of the programs were the bubble sort, 
the Shell sort and a nonrecursive implementation of 
quick sort. The source program was written in Basic 
and compiled into binary code by Microsoft’s BASC^M. 


Compiled programs typically run about ten times faster 
than the interpreted version. 

The fourth program was a duplicate of the quick sort 
routine running in interpreter mode with Microsoft’s 
Version 5 Basic-80. 

The fifth program was Super-Sort by MicroPro of 
San Rafael, CA. The time for each run included reading 
of the data file from the disk, actual sorting of data, and 
writing of sorted data back to disk. If the actual sorting 
times are compared, the differences between the 
different algorithms will be much greater. 

The results of the first test are given in figure 1 . The 
quick sort routine, running with the Basic interpreter, is 
the slowest of the five. (Of course, the bubble sort 
running under the interpreter would be even slower.) 
The compiled bubble sort was about twice as fast. The 
compiled quick sort and compiled Shell sort were faster 
yet. Super-Sort was clearly the fastest of all. 

Since some sorting algorithms are sensitive to the 
original order of the data, two additional sorting runs 
were made. The newly sorted disk file was used as the 
starting point for the next series of tests, that is, a 
sorted list was “sorted”. Figure 2 shows that Super- 
Sort is best in this case also. Notice that the bubble sort 
is now the same speed as the other two Basic routines. 

As a final test, the first record in one of the sorted 
files was moved down to the middle of the file. This 
might represent the situation where the name of the 
client is changed. Figure 3 shows that Super-Sort is 
best again. 

Super-Sort is much more than a simple sorting 
program. Many different options are available at 
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execution time. First, the user indicates the nature of 
the records, whether of fixed length (blocked), 
delimited by a carriage return, or of varying length 
(binary). Field type is also indicated as positional 
(ASCII), or comma separated (numeric data). Upper and 
lower case letters can be considered the same for 
sorting purposes. This is essential for sorting records 
typed by different employees. 

The parts of each record used in the actual sorting 
operation are known as keys. For blocked ASCII 
records, these can be chosen by column position. 
Alternately, the keys can be chosen by field if the data 
is numeric and separated by commas. Sorting in either 
increasing or decreasing order can be selected. 

Several fields can be chosen, and increasing or 
decreasing order can be selected independently for 
each field. Thus, a list of customers can be sorted by 
the zip code field. Then, within each field, the records 
can be sorted by city. Finally, the records within each 


Seconds 

20 

30 

30 

60 

105 

Algorithm 

MicroPro's Super-Sort 
BASCOM version of quick sort 
BASCOM version of Shell sort 
BASCOM version of bubble sort 
Interpreted version quick sort 

Figure 1 . Time to sort 252 mixed string records 
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18 

30 

30 

30 

Algorithm 

MicroPro's Super-Sort 
BASCOM version of quick sort 
BASCOM version of Shell sort 
BASCOM version of bubble sort 

Figure 2. Time to sort 252 sorted string records 

Seconds 

18 

29 

29 

53 

Algorithm 

MicroPro's Super-Sort 
BASCOM version of quick sort 
BASCOM version of Shell sort 
BASCOM version of bubble sort 

Figure 3. Time to move one record to the top of 
the file 


city can be sorted by name. An additional feature 
allows the selection of only a portion of a given file. 
For example, all customers with zip codes 94XXX can 
be chosen. 

Normally, a separate disk file is created for the newly 
sorted data. However, if disk space is limited, a tag-sort 
option can be chosen, so that the final sorted list is 
placed into the space occupied by the original data set. 
Another aid to working with large files allows the 
changing of disks after Super-Sort has been started. 

Portions of Super-Sort are also provided as a separate 
relocatable subroutine compatible with the Microsoft 
format. With this module, it is possible to utilize the 
features of Super-Sort from Fortran, Basic, Cobol or 
assembler programs. 

MicroPro’s Word-Star text formatter and Word- 
Master text editor represent the finest software 
available today. Super-Sort continues this tradition. □ 
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Word Count 


by Phil Hughes 



Word Count is a utility program that counts the 
number of words in a text file. I use it for determining 
the length of articles I write. Some magazines ask for a 
word count when submitting articles. As I print my 
articles using my computer system, it is easy to run the 
finished article through the program. 

The program is written in Technical Systems Con- 
sultants’ Basic for the 6800. It should be easy to 
modify it to work with any Basic that supports data files 
and character string variables. 

Internally, the program is fairly simple. Line 70 sets 
up error processing. On any error (including end of file) 
control is passed to line 300. Lines 30 through 80 are 
the setup routine. Lines 90 through 1 40 are the actual 
processing loop. The variable IN is used as a switch to 
indicate if processing is currently in a word. If it is, IN is 
set to 1 , otherwise IN is set to 0. Variable CT is the 
word count. Every time a word is entered (IN changes 
from 0 to 1 ), CT is bumped by one. 

Lines 1 50 through 1 80 are the termination routine. 
They print the count and close the data file. The 
subroutine at lines 190 through 290 reads the lines 
from the text file and passes one character at a time to 
the processing loop. BP is the line buffer pointer. 
When BP points to the end of a line, a blank is returned 
to indicate that any word currently being processed 
has ended. This is necessary because the carriage 
return character is not put into the user’s buffer. The 
next time the get character subroutine is called, a new 
line is read from the data file and BP is reset. 

Lines 300 through 350 handle errors. If the error is 
an end of file (ERR = 8), control is passed to the 
termination routine at line 150. If the specified file 
could not be found (ERR = 4), a message to that effect 
is printed and the setup routine is restarted at line 50. 
If any other error has occurred, a message is issued 
and the program is terminated. □ 

Program on page 156 
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Practical BASIC Programs 

Edited by Lon Poole 
This book is especially useful in 
small business applications. It solves 
problems in finance, management 
decision, mathematics and statistics. 

It requires no prior programming 
knowledge. Each program is thoroughly 
documented. The book contains 
sample runs, practical problems, 

BASIC source listings, and an easy to 
follow narrative to help you realize the 
potential uses of each program. 

ORDER NO. 0-931988-38-1 $1 5.99 

Small Computers For 
The Small Businessman 

By Nicholas and Sharon Rosa 
Here is an excellent guide for the 
businessman who is interested in 
finding out what a computer can do 
for his business, but is not interested 
in becoming a “computer nut.” 
Specific topics addressed include 
accounting, records, warehousing, light 
factory operation and parts inventories. 
If you’ve ever considered a computer 
for your business but didn’t know 
quite where to turn, this is the book 
that will arm you with all the 
information you’ll need to make an 
intelligent, cost-effective decision. 
ORDER NO. 0-91 8398-31 -2 $1 2.95 
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Basic Business Software 

By E.G. Brooner 

Many small-business operators will 
not know how to accurately judge 
canned business software or be able 
to write their own programs. This book 
was written for them. It will provide 
insight into how business software is 
designed so that proper evaluation of 
programs written by others can be 
made. It will also enable some people 
to write their own programs. 

ORDER NO. 10,062 $9.95 


Are You a Computer Literate? 

By Karen Billings and David Moursund 
For many years, educators in 
computer science have stressed the 
need for everyone to learn something 
about computers. They recommend 
that you learn the capabilities, 
limitations, applications and implications 
of computers. This book is designed 
to help you become computer literate. 
It does not assume any previous 
experience with computers nor require 
any computer equipment. 

ORDER NO. 0-91 8398-20-0 $8.95 


8080 Microcomputer 
Experiments 

By Howard Boyet 

This book assumes no background 
whatsoever in computers and 
microprocessors. After two chapters 
of the required digital logic and 
microcomputer architecture theory, 
the book proceeds directly into the 
105 experiments presenting programs 
and diagrams as required for 
clarification. The experiments offer a 
wide exposure to processes of 
software control, single stepping 
and interfacing. 

ORDER NO. 0-918398-08-8 $16.95 
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Micromatics 

By Steve Roberts 

What do you have when you combine 
microprocessors and any other 
technology? You have Micromatics! 
This is the automatic operation or 
control of a process, physical or 
mental, by an ultra-miniature electronic 
device: a microprocessor. You will 
receive a complete overview of the 
basic operation of a practical 
microcomputer. Hardware and software 
is explained in easily understood terms. 
ORDER NO. 81 $14.95 


The FORTRAN Cookbook 

By Thomas P. Dence 
Whether you’re an accomplished 
computer user or have almost no 
programming experience at all, this 
book has something for you. From the 
basics of number theory to the 
advanced problems of calculus and 
integration, this book covers a wide 
variety of mathematical exercises, 
computer applications and FORTRAN 
programming exercises. Using the 
FORTRAN language, you’ll be able to 
solve problems involving square roots, 
cubes, digital roots fractions plus 
much much more. 

ORDER NO. 0-8306-1 1 87-8 $8.95 


The S-100 & Other Micro Buses 

By Elmer C. Poe & James C. Goodwin 
The bus, the key to system 
expansion in a microcomputer through 
which the microprocessor communi- 
cates with the system components, is 
thoroughly examined in this book. 

From discussing the basics of busses 
to examining in detail the various ways 
to convert different bus signals to 
S-100 signals, this guide covers it all! 
ORDER NO. 10,033 $5.95 


Computer Graphics Primer 

By Mitchell Waite 

Describes one of the most exciting 
developments in the new home 
computer products, computer 
graphics. Computer graphics is the 
ability to create complex drawing, 
plan, maps and schematics on the 
television set. 

ORDER NO. 10,043 $12.95 
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Guidebook to Small Computers 

By William Barden, Jr. 

If you are contemplating buying a 
small computer system for your home 
or office, or business, this book can 
save you time and trouble. It contains 
all the information necessary for a 
prosepective buyer to make an 
intelligent selection of a small system. 
Featuring a survey of 21 currently 
popular systems with illustrations. 
ORDER NO. 10,056 $4.95 


Build Your Own Working Robot 

By David L. Heiserman 
Here are complete instructions, 
plans, schematics, logic circuits, and 
wiring diagrams for building Buster, 
the mechanical pet robot. He’ll forage 
for his own “food” and scream when 
he can’t find it. His “curiosity” will 
get him into one plight after another, 
but Buster has the capacity to get 
himself out of trouble just as easily as 
he got into it. 

ORDER NO. 0-8306-5841 -6 $6.95 


Graphics Cookbook 
for the Apple 

By Nat Wadsworth 
This graphics cookbook illustrates a 
quick and easy method of drawing 
pictures in the low resolution display 
mode. The method may be extrapolated 
to high resolution graphics. In an hour 
or two, you can be drawing complex 
color pictures on your video screen. 
You can maintain the individual 
elements in a picture as part of an 
ever-expanding graphics library. 

ORDER NO. 78 $11.95 

Instant BASIC 

By Jerald R. Brown 
This is a book for the microcomputer 
enthusiast or the user of DEC’S BASIC 
plus language. Here is an “active 
participation” workbook designed to 
use with your home computer. It’s an 
easy, painless way to learn BASIC. 
ORDER NO. 0-91 8398-21 -5 $1 0.95 



A FORTRAN Coloring Book 

By Roger Emanuel Kaufman 
Handwritten and illustrated with the 
author’s outrageous cartoons, this book 
is definitely the relaxed way to learn a 
complex programming language. But 
don’t be fooled by the duck on the 
cover, it is one of the most technically 
accurate and precise texts on 
FORTRAN currently available. 

ORDER NO. 0-262-61 026-4 $6.95 
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BASIC for Everyone 

By Thomas Worth 

Ideal for anyone who wants to learn 
the BASIC Programming Language 
easily, quickly and interestingly. This 
book avoids technical terms and 
presents a wide variety of examples 
that require no great depth of 
scientific, business, or mathematical 
knowledge. Introduces all the major 
features of BASIC, from the most 
elementary to the most complex. 
ORDER NO. 013-061481-5 $13.95 


Algorithms + 

Data Structures = Programs 

By Niklaus Wirth 

Explores basic techniques of data 
composition and program development, 
demonstrating their suitability to a 
wide range of applications. Shows 
programs in a well-structured and lucid 
form although worked out in full detail. 
Develops programs in a step-wise 
fashion, thoroughly demonstrating the 
correct development of each step. 
ORDER NO. 01 3-02241 8-9 $23.95 


Hands-On BASIC with the PET 

By Herbert D. Peckham 
This guide fully explains the 
approaches and techniques needed to 
successfully use the highly respected 
Commodore PET computer. After a 
brief statement on objectives, each 
chapter provides a step-by-step 
presentation of key programming 
concepts. Discovery exercises illustrate 
the potential of both PET and BASIC. 
ORDER NO. 0-07-0491 57-7 $1 2.95 


THE NATURE OF 
COMPUTATION: 

AN INTRODUCTION TO 
COMPUTER SCIENCE 



The Nature of Computation 

By Ira Pohl and Alan Shaw 
This book deals with the core 
concepts of the subject paralleled with 
an introduction to programming. It 
provides the following three objectives: 
a survey of the field, an initial literacy 
in the language and methods of 
computer science, and a historical, 
philosophical, and social perspective. 
ORDER NO. 0-91 4894-1 2-9 $1 6.95 

A Guide For Programmers 

By Marilyn Boh! 

Serves as a basic tutorial of struc- 
tured programming techniques, suitable 
for both beginning and experienced 
programmers. Designed to help you 
understand what the programmer’s 
total job is, what tools and techniques 
are available to help do the job, and 
how they can be used effectively. 
Requires no prior experience in 
electronic data processing. 

ORDER NO. 01 3-370544-7 $1 0.95 



Introduction to PASCAL 

By Rodnay Zaks 
A step-by-step introduction for 
anyone wanting to learn the 
language quickly and completely. Each 
concept is explained simply and in a 
logical order. All features of the 
language are presented in a clear, 
easy-to-understand format with 
exercises to test the reader at the end 
of each chapter. 

ORDER NO. 0-89588-050-4 $14.95 
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Best of Interface Age Volume 2 

Edited by Interface Age Staff 
This unique second volume 
presents thirteen system and 
applications software articles. The 
articles were chosen not only for their 
utility as working software 
systems, but also for their value in 
showing a broad spectrum of different 
programming techniques. 

ORDER NO. 0-91 8398-37-1 $9.95 


You Just Bought 
A Personal What? 

By Thomas Dwyer 
and Margot Critchfield 
This book presents the first step 
toward writing your own computer 
programs. While it is intended for 
anyone who would like to simply know 
more about what microcomputers can 
do and how to do them, it also offers 
a substantial amount of useful 
programs for the experienced user. It 
takes a novice programmer through 
the necessary steps, so that he learns 
to program in a sophisticated manner 
with the least amount of pain. This 
book comes complete with over 50 
programs written in the Radio Shack 
TRS-80 BASIC, and over 60 photos 
and illustrations. 

ORDER NO. 0-07-01 8492-5 $1 1 .95 



BASIC: BASIC 

By James S. Coan 
The author uses over 1 00 sample 
programs to illustrate the essential 
techniques of the language and to 
integrate BASIC programming with 
mathematics. Each language statement 
or capability is clearly explained at the 
time that it is first used in a sample 
program. Every section is followed by 
practice problems. 

ORDER NO. 0-81 04-51 06-9 $9.45 


Beginners Manual for 
the UCSD Pascal System 

By Kenneth Bowles 
This book is designed to be used 
both as an orientation guide for people 
first learning to use the UCSD Pascal 
System, and later as a reference 
manual with the system. As a reference 
manual, the book contains enough 
information to assist in a wide variety 
of advanced applications of the 
system. However, advanced users 
should probably supplement the book 
with the detailed reference manual for 
the system issued by the UCSD 
Pascal project. 

ORDER NO. 0-07-006745-7 $1 1 .95 
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The Microelectronics Revolution 

Edited by Tom Forester 
Although microprocessing equipment 
has only been available for a short 
time, its impact is already being felt, in 
the office, home and factory. This 
book details the impact of this new 
technology on society in separate 
chapters which take up automation on 
the factory floor, the word-processing 
revolution in the office, the 
consequences for employment, and 
the implications for industrial relations. 
ORDER NO. 0*262*56021 -6 $1 2.50 



TRS-80 Assembly Language 

By Hurbert Howe, Jr. 

For the first time user, as well as 
the experienced user of the TRS-80 
microcomputer, here is a book that 
explains assembly language 
programming in a thorough, yet easy 
to understand style. This book 
contains all the information anyone 
might need to develop machine 
language programs. There are 
presentations of all introductory 
concepts, completely tested 
programs, comprehensive tables, 
charts, and appendices. 

ORDER NO. 0*13*931139*4 $9.95 


Principles of 

Interactive Computer Graphics 

By William Newman and Robert Sproull 
A truly comprehensive guide to 
interactive computer graphics, this 
unified, rational resource ranges from 
the essential principles of interactive 
graphics to a completely cohesive 
strategy for designing graphics 
systems. Each chapter provides cogent 
discussion of alternative solutions to 
specific problems, and shows how 
these solutions relate to the overall 
design of a graphics system. 

ORDER NO. 0-07-046338-7 $26.95 


COMPUTERS & 
SOCIAL 

CONTROVERSY 


TOM LOGSDON 




M- 



COMPUTER SCIENCE PRESS 


Computers and 
Social Controversy 

By Thomas Logsdon 
The use of the computer in our 
society has grown enormously, and it 
continues to grow at a prodigious rate. 
This book examines the social 
consequences that the use of 
computers will eventually bring. The 
impact of computers is explained in a 
lucid and enjoyable style. After a 
review of current computer technology 
including mini and microcomputers and 
their use as personal computers, the 
author examines seven major areas of 
computer impact. These include 
computers and privacy, crime, 
education, artificial intelligence, 
automation, consumerism, and banking. 
ORDER NO. 0-91 4894-1 4*5 $1 7.95 


Foundations of 
Computer Science 

By M. Carberry, H. Khalil, 

J. Leathrum and L. Levy 

Introductory computer science texts 
are frequently devoted entirely to 
programming and neglect many other 
topics that should be covered. In 
addition to complete coverage of 
programming related subjects, 
algorithms, flowcharts, program 
correctness, and stepwise refinement, 
the book also covers hardware, 
parsing, control structures, data 
structures, artificial intelligence, Turing 
machines, social aspects, applications 
and pocket calculator programming. 
ORDER NO. 0-914894-18-8 $17.95 


inside BASIC Games 

By Richard Mateosian 
Explains how to design games 
programs in BASIC. Presents fully 
detailed explanations of all types of 
games ranging from educational to 
chance. Each game is described and 
analyzed so the reader may play the 
presented game as well as learn to 
write programs for other games. 
ORDER NO. 0-89588-055-5 $13.95 



The PASCAL Handbook 

By Jacques Tiberghien 
A complete reference guide for 
every PASCAL intruction, function, 
operator or reserved word. Each 
symbol or word is described in its own 
section which includes syntax, 
definition and examples of its use. 
ORDER NO. 0-89588-053-9 $14.95 



Advanced BASIC 

By James S. Coan 
This book is for those who want to 
extend their expertise with BASIC and 
offers advanced techniques and 
applications, including coordinate 
geometry, area, sequences and series, 
polynomials, graphing, simulations and 
games. A special review chapter is 
given for those whose knowledge of 
BASIC Is limited or distant in time. The 
book is also intended for those who 
already know another programming 
language and want to pick up BASIC. 
ORDER NO. 0-81 04-5855-1 $1 0.75 
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The Computerization of Society 

By Simon Nora and Alain Mine 
First published in 1978 as a report 
to France’s President, Valery Giscard 
D’Estain, this book became a best- 
seller abroad and the cause of 
instantaneous and widespread public 
discussion. It portrays a revolution, in 
some ways comparable to the Industrial 
Revolution, which is the result of the 
growing interconnection between 
computers and telecommunications. 
ORDER NO. 0-262-1 4031 -4 $1 2.50 
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File Processing With COBOL 

By Donald H. Beil 

This book is designed for those who 
have an introductory knowledge of the 
COBOL language. Working on this 
foundation, you will learn how to 
create, merge, sort and update 
sequential and sequential indexed files 
in COBOL. You’ll be impressed with 
unique flow charts at the systems 
level, and effective technique for 
presenting each concept quickly and 
easily. Two extensive case studies 
provide significant supplementary 
material, and show how to apply new 
skills. Each chapter concludes with a 
summary, plus programming and non- 
programming exercises to reinforce 
learned concepts. 

ORDER NO. 0-8359-1 984-6 $1 3.95 


How To Troubleshoot 
and Repair Microcomputers 

By John D. Lenk 
Microcomputer and peripheral 
system repair will be simple for any 
advanced computer hobbyist or 
technician who has this book. Using 
circuits and systems found in one of 
today’s leading microcomputers as 
typical examples, the author shows 
how to locate and repair the cause of 
trouble in any central system or 
poLpheral or in any control system 
using a microprocessor. 

ORDER NO. 0-8359-2981 -7 $7.95 
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Programmer’s Guide to LISP 

By Ken Tracton 

This fact-filled handbook offers a 
simplified method of learning LISP, the 
best known language of artificial 
intelligence. The first part of the book 
follows a logical progression to guide 
you through the basics of algebraic 
functions, expressions, atoms, symbols, 
lists, sublists, and subexpressions. 

The last part of the book shows how 
to write complete LISP programs, and 
offers instructions on computer input 
and output. 

ORDER NO. 0-8306-1 045-6 $6.95 


S-100 Bus Handbook 

By David Bursky 
Computer fundamentals, basic 
electronics and the parts of the 
computer are covered here. The book 
explains all the operating details of 
commonly available S-100 systems. 
Schematic drawings of all boards 
discussed in the manual are provided 
for reference. Each major system 
board is discussed in complete detail, 
as to how it operates and how it 
connects into the rest of the system. 
ORDER NO. 0-81 04-0897-X $1 4.50 


8080/Z-80 Assembly Language 

By Alan Miller 

For both intermediate and advanced 
programmers, this complete guide to 
programming the 8080 and Z-80 
microprocessors lets you get every 
response your computer is capable of 
generating. Learn the details of 
assembly language programming easily 
and quickly— as you develop a powerful 
system monitor in a step-by-step, top- 
down approach. You’ll start with 
number bases and logical operations, 
then move on to branching, rotation 
and shifting, one’s and two’s 
complement arithmetic, and stack 
operations. You’ll find out how your 
assembly language programs can 
utilize the CP/M operating system for 
all input and output. 

ORDER NO. 0-471-08124-8 $9.95 


HOWTO 
COMPUTERIZE 
YOUR SMALL 
BUSINESS 


JULES A.C0HEN 

with Catherine Scott McKinney 
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How To Computerize 
Your Small Business 

By Jules A. Cohen 
This is a complete step-by-step 
guide to selecting data processing 
equipment and services, and shows 
you how to plan a computer system 
tailored to the needs of your 
small business. It not only describes 
the basics of how a computer 
works, but also advantages and 
limitations of the most popular types 
of computer equipment. 

ORDER NO. 0-1 3-403857-6 $7.95 


The Joy of Minis and Micros 

By Philip Stein and Howard Shapiro 
Here’s a collection of pieces 
covering technical and management 
aspects of the use of small computers 
for business or science. It emphasizes 
the use of common sense and good 
systems design for every computer 
project. A strong technical background 
is unnecessary, which makes the 
book neither difficult to read 
nor to understand. 

ORDER NO. 0-81 04-51 56-5 $9.95 
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Aspects of Distributed 
Computer Systems 

By Harold Lorin 
You will gain completely new 
insights into software structures, 
centralization vs. decentralization, 
hardware and operational costs, and 
much more. Both designers and users 
of distributed systems will find this 
new approach to be extremely 
valuable in their work. 

ORDER NO. 0-471 -081 1 4-0 $27.50 


Managing Software 
Development and Maintenance 

By Carma L. McClure, Ph.D. 

In this book, the author points out 
how to control rising software costs 
by the application of software 
engineering principles and 
methodologies to software 
maintenance, as well as to software 
development activities. The author 
shows you how to build the quality of 
maintainability into a software system 
during the development phase and 
how to preserve software quality 
during the operation and maintenance 
phase. System design methods 
emphasizing creating software that is 
easy to change is the key. 

ORDER NO. 0-442-22569-5 $1 6.95 



Apple II User’s Guide 

By Lon Poole, Martin McNiff 
and Steven Cook 
It’s all here in the new Apple II 
User’s Guide. This guide will 
compliment your owner’s manual and 
give your a heightened understanding 
of your Apple II. With this book you’ll 
be able to program in BASIC. You’ll be 
able to use the sound and graphics 
features of the Apple II to create your 
own colorful video games. There’s 
also a review of the Apple II printer as 
well as a chapter on controlling 
“Real’’ processes, like burglar alarms 
and appliances. 

ORDER NO. 0-931988-46-2 $15.00 



Guide to 

Good Programming Practice 

Edited by Brian Meek and Patricia Heath 
This is the first book to bring 
together in a compact format, real 
guidance on the many aspects of a 
computer programmer’s work. The 
book covers structural programming 
and program writing techniques. But it 
goes further by explaining much more 
than that. It covers analysis, design, 
testing, debugging, “Tuning” for 
better efficiency, copying with a 
computer’s limitations, selecting a 
language, language standards, 
program documentation, taking on 
another programmer’s work, and more. 
ORDER NO. 0-470-26869-7 $32.95 


Some Common BASIC Programs 

By Lon Poole and Mary Borchers 
This book contains program listings 
and documentations for 76 short 
programs covering financial, 
mathematical, statistical and general 
interest applications. Every program 
has been tested; examples and sample 
program runs are published with the 
source listings for each program. 
ORDER NO. 0-931988-06-3 $14.99 


Sargon: 

A Computer Chess Program 

By Dan and Kathe Spracklen 
Here is the computer chess 
program that won first place in the 
first chess tournament at the 1978 
West Coast Computer Faire. It is 
written in Z-80 assembly language, 
using the TDL macro assembler. It 
comes complete with block diagram 
and sample printouts. 

ORDER NO. 0-81 04-51 55-7 $1 5.95 
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The Essential Computer 
Dictionary and Speller 

By Charles J. Sippl 
This book is for anyone whose job 
requires familiarity with computer or 
electronic words. This book provides a 
reliable, fingertip source of both 
spellings and meanings. Handy, 
business-oriented dictionary defines 
more than 1 6,000 computer terms and 
acronyms, simply and practically. More 
than 100 pictures, line drawings, and 
other figures assist in providing clarity 
and greater ease-of-use for browsing 
and learning. 

ORDER NO. 0-1 3-284356-0 $6.95 


DATA DYNAMICS TECHNOLOGY P.O. Box 1217, Cerritos, CA 90701 

Name (Print) 

Address 


City. 


State Zip. 


Please send me: 


Order # 

Qty 

Price 

Total 

Order # 

Qty 

Price 

Total 


























Shipping A Handling Charges $2.00 ea. U S.. $5.00 ea. Foreign 

VISA 


l/J 


TOTAL ORDER $_ 
•TAX $_ 


SHIPPING A HANDLING $_ 
TOTAL ENCLOSED $_ 


□ Check or M.O.(U.S. Funds drawn on U S. bank) 


Exp. Date Signature 

•California residents add 6% sales tax. Availability and prices quoted subject to change without notice. 

Please allow 6*8 weeks for delivery. You may photocopy this page if you wish to keep your INTERFACE AGE intact. 

Orders cannot be shipped unless accompanied by payment, including shipping A handling and tax where applicable. 

DATA DYNAMICS TECHNOLOGY. A Division of INTERFACE AGE Magazine (213) 926*9548 
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CHOOSE... 

Choose an Apple Desk 



A compact bi-level desk ideal for an Apple 
computer system. This 42"x 31/4" desk comes 
with a shelf to hold two Apple disk drives. The 
top shelf for your TV or monitor and manuals 
can also have an optional paper slot to accom- 
odate a printer. 

Choose a Micro Desk 



Get your micro computer off the desk top and 
into the micro shelf under our Designer Series 
desks. Suitable for the North Star, Dynabyte, 
Vector Graphics, and Altos computers. The 
desks come in a variety of sizes and colors. 

Choose a Mini Rack 



Mini racks and mini micro racks have standard 
venting, cable cutouts and adjustable RETMA 
rails. Choose a stand alone bay or a 48", 60", 
or 72" desk model in a variety of colors and 
wood tones. A custom rack is available for the 
Cromemco. 

Choose a Printer Stand 



The Universal printer stand fits the: 

Centronics 700's Diablo 1600's & 2300's 

Dec LA 34 T.l;810& 820 

NEC Spinwriter Okidata Slimline 

Lear Siegler 300's Anadex 9500's 

Delivery in days on over 200 styles and colors 
in stock. Dealer inquiries invited. 


ELECTRONIC SSJSTEMS 
FURNITURE 
CQMRANy 

17129 S. Kingsveiw Avenue 
Carson, California 90746 
Telephone: 213/538-9601 


Direct connect modem for the TRS-80 
model III is now available. The Microconnec- 
tion can be used with RS232 equipped 
models from level I, 4K to level II 48K disk 
systems and is Bell 103 compatible. It 
operates at 300 baud in both the originate 
and answer modes and permits the model III 
to communicate with other computers such 



if — r y n r+t* * * ■ 

Microconnection ' ' . 

m ® 


as The Source, CompuServe (MicroNet) and 
public access bulletin boards. The modem 
measures 7.7 in. wide by 5.5 in. deep by 
1 .7 in. high and weighs less than 1 pound. 
The price, including power supply and ter- 
minal program, is $199.50. Microperipheral 
Corp., 2643 151st PI. N.E., Redmond. WA 
98052, (206) 881-7544. 

CIRCLE INQUIRY NO. 220 

Signal line protectors provide complete 
interface protection for signal/data/telephone 
lines; they protect two-wire systems and 
RS232, RS423, RS422 systems. Models are 
available that can protect as few as two or up 
to a multitude of independent twisted pairs. 
Housed in compact low-profile cases, all 
protectors can be installed by simply using a 



screwdriver. Applications include modems, 
computers, peripheral equipment, semicon- 
ductor devices, as well as all other sensitive 
equipment that interfaces directly with 
telephone or signal lines. Price: $59 and up. 
MCG, 160 Brook Ave., Deer Park, NY 
11729, (516) 586-5125. 

CIRCLE INQUIRY NO. 221 

Accounts receivable package was devel- 
oped for use on 8080 based or related 
computer equipment using the CP/M or 
similar operating systems such as EDOS, 
CDOS, IMDOS, RT-1 1 , ISIS 1 1 and TIUCSD. 
Written in Interactive CIS Cobol, it is supplied 
in directly executable machine code. The 
system is completely menu-driven to facilitate 
operations. A step-by-step instruction manual 


is also included. The package provides for 
both open-item and balance-forward type 
accounting methods. It features complete 
customer file maintenance, on-line customer 
account inquiry, interactive invoice, cash 
and adjustments entry, complete audit-trail 
facilities and optional calculation of interest 
on overdue accounts. “Total receivables to 
date” position can be calculated and dis- 
played immediately. User options include 
date format, aging frequency, general ledger 
interface, order entry interface and dunning 
letters. Operator is notified by program of 
errors due to incorrect data entry. Reports 
generated include sales and cash transaction 
proof, sales and cash journal, monthly sales 
and cash summaries, sequential and alpha- 
betical customer lists, sales analysis reports 
by customer number and type, salesman’s 
number and territory, statements of account, 
interest charges journal, aging reports by 
customer and transaction date and trans- 
action summaries for sales, cash and adjust- 
ments. RPW Systems and Services Inc., 47 
Fundy, P.O. Box 588, PI. Bonaventure, 
Montreal, Quebec H5A 1C5. 

CIRCLE INQUIRY NO. 222 

Battery-operated terminal, Alpha-Tone, 
with a 40-key alpha-numeric keypad can be 
acoustically coupled to any telephone hand- 
set. The terminal makes Touch-Tone data 
entry systems practical for applications such 
as order entry and order confirmation for 
industries with alphabetic characters in their 
item numbers. Examples of these industries 



include automotive parts, appliance and 
appliance parts, business supplies, apparel, 
electrical and electronic equipment and 
parts, and many others. Price: under $250. 
Interface Technology, Inc., P.O. Box 21558, 
1 0500 Kahlmeyer Dr., St. Louis, MO 631 32, 
(314) 426-6880. 

CIRCLE INQUIRY NO. 223 

Mathematical program, Fractional Sound, 
uses special 2-in. and %-in. numeric char- 
acters to display fractions the way they are 
normally written.- The teacher or parent can 
set seven parameters to tailor the program 
to the student. These are: type of operation 
(add, subtract, add or subtract, multiply, 
divide, multiply or divide, all 4); size of 
numerators (1 or 2 digits); size of denominator 
(2 through 40); number of students (1 through 
40); whether mixed fractions will be used, 
and whether this is a test. If the test mode is 
selected, the program can generate the 
problems, display them (with the answer), 
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WHEN YOUR NUMBER 
IS UP, CALL OURS. 
FREE. 
1-800-321 -META 

IN OHIO, (216) 289-META 


When you are weary of the “NEVER UNDERSOLD” dealers, when you are 
tired of corresponding with a post office box number, when you are fed up 
with paying for long distance phone calls because you haven’t received your 
merchandise, when your number is up, call ours. 

We don’t think any company can be everything to everybody, so we don’t 
try to be. While each of our companies is an independent legal and financial 
entity, we share a common bond. The one thing we will never undersell you 
on is service. 

With almost 20,000 square feet of facilities, knowledgeable, professional 
staffs, and solid experience in the industry, we intend to be around for a 
long time. Our level of automation within our companies (centered around 
our $200,000 data processing/communications network) may be unsurpass- 
ed in the business. Bigger can mean better . . . and we’re out to prove it. 

Whether you need a $20 box of diskettes or a $250,000 timesharing 
system, help may be a phone call away. So, when your number is up, call 
ours. 


The META Companies 

26111 Brush Avenue, Euclid, Ohio 44132 



Meta Technologies 
Corporation 


Software/Supplies 



META 

RESOURCES 

CORPORATION 


Management/Services 



META LOGIX 

CORPORATION 

“ the computer company company ” 


Wholesale/Dealer’s Supply 


nut 


META 

VIDEO 

CORPORATION 


Video Tapes & Supplies 


V. 


(m)etatronics 

N* / CORPORATION 


Hardware/Supplies 



Meta Media Productions, Inc. 


Advertising 


© 1981 by Meta Resources Corporation 
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Computer Mart of Hew Jersey 



SMALL COMPUTER 


You've heard all about ^ ■■ EP I ST Prodigy One is the 

them, the new R# I TT I perfect business system 


generation of small 

computers. They’re compact, easy to use, 
inexpensive, and tremendous 
worksavers.— Unquestionably the most 
exciting technological achievement of the 
decade. NOW, you can see them in the 
"no pressure" environment of Computer 
Mart's showroom. You'll be able to sit 
down, osk questions, see,- touch; and find 
out exactly how to get one of these 
machines into your business with o 
minimum of trauma. There is a wide variety 
of systems available today, each with their 
own particular advantages. For example: 
The Prodigy One Computer by Prodigy 
Systems, Inc. 


for the first time 
computer owner. This economical system 
features its own library of high performance 
software that is easy to learn and easy to use. 
And when you're ready to grow. Prodigy 
grows with yob. Modular add-ons insure that 
your Prodigy computer stays with you all the 
way. You con take comfort in knowing that 
Computer Mart is a one stop source for all of 
your computing needs (software, supplies, 
and consultation). And Computer Mart 
maintains the best staffed, small system 
service department on the East Coast. Small 
Business Computers, you've heard about 
them, now see them— at Computer Mart. 
The small computer showplace. 


Computer Mart of New Jersey 



The 

Microcomputer 

People® 


501 Route 27 
Iselin, NJ 08830 
(201) 283-0600 

(The Showroom is Open Tuesday - Saturday) 
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and get your approval; or, you can input the 
problems. The program then presents iden- 
tical problems to all students. If you did not 
select the test mode, the program uses ran- 
dom problems. If the student gets a problem 
wrong, the program works the problem, 
step-by-step on the screen, and waits for the 
student before continuing. The program 
features a self-relocating imbedded machine 
language sound routine, and high-speed 
graphics, and introduces Marley Mole. This 
fraction drill program was designed for 
grades 4 through 10 and requires 15K bytes 
of RAM. Price: $18.95. Innovative Penguin, 
2320 Hampton Dr., Harvey, LA 70058. 

CIRCLE INQUIRY NO. 224 


Program notes can be contained in a small 
log that mounts vertically or horizontally on 
CRTs, POS or ECR terminals. The Menu- 
Minder can be affixed permanently with 
pressure-sensitive tape or can be mounted 
with Velcro strips so the log can be switched 
among terminals. Twenty reference cards in 



protective plastic sleeves and colored index 
dividers are free-turning on a ring assembly 
mounted on an L-shaped base. Reference 
cards are ruled to match the direction in 
which the log is mounted. Overall size is 6V2 
by 5Vz in. to fit on the side of terminals or to 
mount on keyboard decks. Devoke Data Prod- 
ucts, 3780 Fabian Way, Palo Alto, CA 94303. 

CIRCLE INQUIRY NO. 225 


Input interface for TRS-80 microcomputers 
allows the same low cost data acquisition 
and control previously available for Pet, 
Apple, and other popular computers. The 
TRS-80 mod plugs into the expansion port or 
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printer port to allow the reading of tempera- 
ture, light levels, pressure, and voltages, 
plus the remote control of lamps, motors, 
pumps, heaters, appliances, communications 
devices, alarms, and similar equipment. The 
basic purpose is to generate a microMAC bus 
from the computer. It contains an 8-bit latch, 
an 8-bit tri-state buffer, and the necessary 
decoding logic. OUT and INP Basic state- 
ments access the modules, including the 
analog input module and the XI 0 remote 
controller with electronic clock and calendar, 


plugged into the ^MAC bus. Price: $59.50. 
TRS-80 Mod, Connecticut Microcomputer, 
34 Del Mar Dr., Brookfield, CT 06804. 

CIRCLE INQUIRY NO. 226 


Synthesizer board, Speech 1000, features 
large vocabulary capacity, superior speech 
fidelity and three-way interfacing flexibility. 
Targeted for OEMs, system integrators and 
sophisticated end-users in the industrial and 
commerical markets, the board allows its 
users to employ a state-of-the-art speech 
synthesis system for a variety of applications. 
The board is easily interfaced to almost any 
computer, giving system designers maximum 



flexibility. It offers Multibus system users 
plug-in compatibility. Other micro or mini- 
computers can interface to the Speech 1 000 
through the board’s TTL parallel port or its 
RS-232C serial port. The system offers 
significant benefits to applications where 
machines provide status, alarm and instruc- 
tional information to man. Price: $1,200. 
Telesensory Speech Systems, 3408 Hillview 
Ave., Palo Alto, CA 94304, (415) 856-8255. 

CIRCLE INQUIRY NO. 227 


Operating system package for the 6502 
family of processors is available on an 8-in. 
soft sectored, IBM compatible diskette. 
DOS/65 has been designed to provide 
features similar to those available under the 
CP/M operating system for the 8080/Z80. It 
uses a layered structure like CP/M so that 
each user’s peculiar hardware and software 
environment can be accommodated with 
minimal effort. Thus while the package is 
currently available configured only for the 
Tarbell controller interfaced to the 6502 
through a KIMSI, BETSI, or other S-100 
interface, the accompanying documentation 
will allow the purchaser to modify the 
operating system software for his system. 
Data is also included for those who wish to 
tackle the 6502 to Tarbell controller inter- 
facing job. In any case the only firm device 
requirements are: 8-in. IBM compatible drive 
and controller; console input device; console 
output device. In addition to the basic 
operating system the distribution diskette 
contains a powerful disk file test editor; a disk 
based, two-pass assembler; a debugger; a 
system generation routine and a number of 
other transient utilities. Routines are also 
included which show how to modify Pittman 
Tiny Basic and a RAM based version of 
Microsoft Basic for DOS/65 including SAVE 
and LOAD of programs. DOS/65 requires a 
minimum of approximately 16K of user RAM 
and is available with several transient 
starting addresses ranging from $200 to 
$2,000 for compatibility with AIM, SYM, 
KIM, TIM, OSI, Pet, and Apple memory 
allocations. Price: $100-$150; documenta- 


If you’re looking for 
the best prices 
in the U.S.A. on 



TRS-80 

MICROCOMPUTERS 

We have consistently offered the 
TRS-80 line at savings up to 20%, 
which means you can save $150 
to $1500 by buying directly from 
Computer Discount of America. 

TRS-80 Model II, 64K System, 
with disc drive only $3385.00 

Other TRS-80 Model II, or Model 
III computers and systems, Color 
Computers, and Pocket Computers 
are in stock at similar savings. 

Our savings are as big on expan- 
sion interfaces, printers, diskettes - 
everything for your TRS-80 System. 

ATARI 

MICROCOMPUTERS 



We have the full line of ATARI 
personal computers and systems, 
including Models 400 and 800. 
The computers, accessories, and 
hardware are brand new, in 
factory sealed cartons, and carry 
a full factory warranty. 

Most models are in stock for 
immediate delivery (usually 
within 7-1 0 days), and a price 
quote is as near as your phone. 

So if you’re looking for the best 
prices in the U.S.A., for micro- 
computers and accessories, call 
Computer Discount of America, 
Inc., West Milford, New Jersey 
07480. 201-728-8080. NO TAX ON 
OUT-OF-STATE SHIPMENTS. 


TOLL FREE 800-526-5313 

fcomputerl 

| Discount | 

I of America I 


Authorized TRS-80 dealer, store B-282. 
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tion $30. Richard A. Leary, 1363 Nathan 
Hale Dr., Phoenixville, PA 19460. 

CIRCLE INQUIRY NO. 228 

Modification unit turns the standard BO 
column Tl 743/745 or 763/765 into a 136 
column portable terminal, giving 70% more 
data in the same space. Two steps are 
required: the simple replacement of the 
socketed microprocessor with a small printed 
circuit board; and changing the motor pulley 
and cable. These changes are fully reversible, 
permitting the terminal to be reconfigured as 
original. Needing only a small screwdriver for 
installation, the TXP 136 enhancement 
operates via the Tl terminal on standard 
8y2-in. paper width. Either 80 or 1 36 column 
operation is selectable from the keyboard or 
remote computer. In addition to providing 
136 columns of print positions, the unit 


presents output in much more readable 
form. 80 column printing on the unmodified 
Tl terminal is in a 35-dot matrix, 5-in. by 7-in. 



format. At 10 characters per inch, each 
character is .105 in. high by .08 in. wide. 


SUPER-TEXT 



ADVAN 
FEATURES 

□ split screen for editing large 
documents 

□ Math Mode for preparing 
statistical reports 

□ Optional file linking for global 
search and print operations 

□ Preview Mode formats line 
endings and page breaks on 
screen before printing 

□ Form letter generation and 
mailing list management 
add-on modules 
...and much more 


Super-Text is the word 
processing answer. A rare / 
combination of ease of use and 
advanced features. Super-Text turns an 
Apple computer into a powerful word 
processing system with capabilities 
unmatched by many dedicated WP sys- 
tems costing thousands of dollars more. 


Add the Form Letter 
Module and Address Book to 
^ make Super-Text the most 
powerful business correspondence 
system. Use Super-Text to create a letter, 
then print a personalized copy for everyone 
on your mailing list. Super-Text is $150, the 
Form Letter Module $100 and the Address 
Book $50 at computer stores everywhere. 


This contrasts with the modified version, 
which in the same 35-dot matrix and 5 by 7 
format presents letters the same height— but 
only .048 in. wide. Therefore, 18 characters 
per inch are printed, producing remarkable 
clarity and easy readability in a portable ter- 
minal. Price: $375. Texprint, Inc., 8 Blanchard 
Rd„ Burlington, MA 01803, (617) 273-3384. 

CIRCLE INQUIRY NO. 230 


Direct connect modem connects to the 
Radio Shack TRS-80 color computer. It 
works with a 4K system and extended Basic 
is not required. The modem is Bell 103 
compatible and operates in both the originate 
and answer mode at 300 baud. The unit will 
interface the color computer with public 
telephone networks. It permits accessing 
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other computers and systems such as The 
Source, MicroNet, public access bulletin 
boards, or any other time sharing system. 
Standard Radio Shack Videotex software 
can be used. Price: $199.50. Microperipheral 
Corp., 2643 151st PI. N.E., Redmond, WA 
98052, (206) 881-7544. 

CIRCLE INQUIRY NO. 229 


Telephone line switch with five channels 
allows the user to manually switch any four- 
wire analog input to any one of five four-wire 
outputs. For use with TTY data links, the unit 
can also be used for two-wire switching. The 
model 8547 is available in either desktop or 
rack mount configurations. The module con- 
tains a five position rotary switch on the 
front panel which allows the operator to 



From the leader in quality software... 


For the Apple II or Apple II Plus!(48K) 
Apple is a trademark of Apple Computer Corp. 


MUSE— 


330 N. Charles St. 
Baltimore, MD 21201 
(301)659-7212 


CIRCLE INQUIRY NO. 62 


switch all signal conductors from the rear 
panel terminal block labeled common (COM) 
to any one of five terminal blocks labeled A, 
B, C, D, or E. All connections for the unit are 
made at the rear panel by means of six four- 
screw terminal blocks. No power is required. 
Price: $355. International Data Sciences, 
Inc., 7 Wellington Rd., Lincoln, Rl 02865, 
(401) 333-6200. 

CIRCLE INQUIRY NO. 231 

Simulation game, Everest Explorer, is avail- 
able for TRS-80 model I level II, 16K on tape. 
Assigned an expedition budget, the player 
must select manpower, food, fuel, shelter 
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and oxygen supplies needed to support the 
climb. Weather conditions, choice of route, 



climbers’ condition and morale all play key 
roles. Price: $14.95. The 32K disk version, 
including save game option and other 
enhancements is $20.95. Acorn Software 
Products Inc., 634 N. Carolina Ave. SE, 
Washington, D.C. 20003, (202) 544-4259. 

CIRCLE INQUIRY NO. 232 

Smart terminal program, Smartlll, is 
written for the TRS-80 model III. The program 
is available on either a 1 500 baud cassette 
or double density disk. It permits transfer of 
Basic programs between the host computer 
and the cassette or disk storage device. The 
program permits off-line text preparation 
(messages, manuscripts, letters, etc.) with 
Electric Pencil or Scripsit for on-line trans- 
mission. An additional program called File 
permits generation and storage of text, then 
transmission by Smartlll for those who do 
not have word processors. It can be used 
with any RS-232 compatible modem such as 
the RS232Connection, a direct connect 
telephone interface. Price: $99.50. Micro- 
Peripheral Corp., 2643 151st Place N.E., 
Redmond, WA 98052, (206) 881-7544. 

CIRCLE INQUIRY NO. 233 

Originate/answer triple modem with Multi- 
line automatic dialing capability is specifically 
designed for central computer sites and can 
automatically originate calls to, and answer 
calls from, the three popular types of remote 
modems: Racal-Vadic’s VA3400 series, 

Bell’s 21 2A, and the Bell 103/113 series. 
The VA33480 triple modem replaces eight 
different Bell type modems: the 103A/E/J; 
the 1 13A/B/C/D; and the 21 2A, without 
altering hardware, software or changing dial- 
up disciplines. It can also communicate with 
all versions of Racal-Vadic’s VA3400 series 



of 1 200 bps full duplex modems. The 
modem can automaticaly call any VA3400, 
21 2A, or 103/113 type modem with the 
central computer maintaining complete con- 
trol of the calling operation, including the 
selection of low and high speed calling 
modes. When originating a call in the high 
speed mode, it has a unique detection system 





• SMD Interface • 5 1/4-inch Winchester 

• 8-inch Winchester • 5440 Cartridge 

Low cost high performance hard disk controllers are here! 
The XCOMP custom microprogrammable processor with 
writable control memory is the key. Available now are 
S100 and general purpose microprocessor interface con- 
trollers for SMD, CMD, 5440 and 2315 car- 
tridge, Shugart® SA1000 eight-inch, and the 
five and a quarter inch Seagate Technology 
ST506. We specialize in getting OEMs 
mIJP into hard disk systems. Move up to hard 
^ disk the easy way. Call XCOMP. 




XCOMP, Inc. 
7566 Trade Street 
San Diego, CA 92121 
Tel. (714) 271-8730 
Telex 182786 


CIRCLE INQUIRY NO. 84 


ATTENTION! 

HORSE RACING MADE EASY 
WIN MONEY CONSISTENTLY 

• FIRST TIME AVAILABLE • 

HERE IN ONE BOOK THE COMPLETE FORMULA FOR 
SUCCESSFUL WAGERING ON 
THOROUGHBRED HORSES 

plus 

OUR RESEARCH AND CRITIQUE OF 
MANY POPULAR RACING SYSTEMS 
AND OUR STARTLING CONCLUSIONS!! 

SATISFACTION GUARANTEED 


Please clip this coupon and send with $15 (postage included) to: FINANCIAL 
RESEARCH SYSTEMS, 1750 Kalakaua Ave., Suite 3/581, Honolulu, Hawaii, 96826, 
and receive your copy by return mail. 

Name 

Address 


No C.O.D.’s or post dated cheques. Canadian and foreign readers: please remit in U.S. funds or 
add $5 for exchange charges. 
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And Will Turn 

MICROSOFT'S 

BASIC 

COBOL 

FORTRAN 

DIGITAL'S 

PL/f-80 

CBASIC 

PASCAL/MT+ 

S-BASIC 

CROMEMCO 16K BASIC 

into first classapplicdtion 
languages? 


System Houses: 

MJC*OB+ r * 

Available in Language C 


2606 Johnson Dtn/e 
Cotumtxo. MO 66201 
(314)446-3304 


*1980 Fair Com 


Shipping $4 USA / $6 Foreign 
We accept VISA and MASTERCARD 

Pl/i-80 is o trademark of Digital Research 
CBASIC is a trademark of Compiler Systems. Inc 
S-BASiC is a trademark of Topaz Programming 
PASCAL/MT+ is a trademark of MT Micro Systems 


WHAT’S 
BETTER 
THAN AN 

ISAM 


MICRO B+™ 


X-ON, X-OFF signals to prevent buffer over- 
run during periods of excessive line hits. The 
converter allows a network of unintelligent 
terminals to be arranged in a multidrop 
configuration resulting in significant coast 
savings. If combined with synchronous 
modems, a substantial increase in network 
reliability and throughput is possible. It also 
has remote test capability and remote reading 


which instantly determines whether the 
remote answering modem is a VA3400 or a 
21 2A, and automatically configures itself 
accordingly. Racal-Vadic, 222 Caspian Dr., 
Sunnyvale, CA 94086, (408) 744-0810. 

CIRCLE INQUIRY NO. 234 

Interface converter allows coupling of 
RS-232C based equipment with devices 
employing the new industry standard RS-449. 
The interface requirements are very different 
depending on whether the RS-232C devices 
are considered DTE or DCE. The model 60 


Synch/asynch converter allows asynchro- 
nous data terminals to operate on a syn- 
chronous data link. The TP-200M accepts 
data in an asynchronous format and converts 
it for operation with a synchronous modem. 
It also matches the data rate of the terminal 
to the modem regardless of the relative 
speed of the devices. In networks using 
asynchronous modems, it may be used for 
speed-matching and error-correcting alone. 
Provisions have been made for the use of 


Universal RS-232/RS-449 Converter incor- 
porates the switching facility to allow the 
user to select the RS-232 as a DCE or DTE. 
Support of reverse channel for the RS-449 is 
provided by the required separate 9-pin male 
connector. The RS-232 port has a 25-pin 
female connector while the RS-449 port has 
a 37-pin male connector. The model is 
compatible with the Dataphone II modems 
from Western Electric and other modems 
from various manufacturers and is in full 
compliance with the EIA Industrial Electronics 
Bulletin No. 12, Application Notes on Inter- 
connection Between Interface Circuits Using 
RS-449 and RS-232-C. Price: from $115. 
Remark International, 4 Sycamore Dr., 
Woodbury, NY 11797, (516) 367-3806. 

CIRCLE INQUIRY NO. 235 


The first and most complete 
implementation of B-TREE 
index structures for micro- 
computers. B-TREES eliminate 
index file reorganization. 

Search 

An index of over 

10,000 Key 
Values In Less 
Than One 
Second 

On A Floppy Disk System 
for only 

$260.00! 


of operating parameters. Teleprocessing 
Products, Inc., 4565 E. Industrial St., Building 
7K, Simi Valley, CA 93063, (805) 522-81 49. 

CIRCLE INQUIRY NO. 236 

Synchronous line driver is designed to 
provide reliable data transmission over 
unloaded twisted pair at rates up to 
19.2K bps. The SLD-1 offers the additional 
unique feature of being able to operate in a 
multi-point environment, which significantly 
reduces cable runs and computer ports 



required by limited distance, point-to-point 
modems. The driver also uses an internal 
crystal control oscillator to control clock 
rates and a scrambler, which guarantees 
long-term stability over the transmission link. 
Clock recovery is also accomplished with a 
digital phase lock loop, which does not 
require any adjustment as the data rate is 
changed. It provides complete diagnostics, 
including status indicators, which display all 
operating conditions, and both line and digital 
loop backs. The rack mount version will 
accommodate up to 1 6 line drivers in a single 
rack mount unit. Transmission rates are 
switch selectable from 1200 baud syn- 
chronous to 19.2 synchronous. Front panel 
selection of fall back data rates for either 3 A 
or Vz speed is also included as a standard 
feature. Tri-Communications Industries, Inc., 
20 Fitch St., E. Norwalk, CT 06885. 

CIRCLE INQUIRY NO. 237 


Intelligent console processor board re- 
lieves the master processor of the bulk of its 
console I/O responsibilities. The modularity 
and versatility of the system are retained 
with self-contained expansion boards. A 
single-user system is upgraded by simply 
installing a satellite CPU/RAM card for each 
additional station desired. The upgrade can 
be accomplished on location, with minimal 
downtime. The ICP board provides a Z80A 



and type-ahead buffers dedicated to console 
I/O. The card also features serial ports for all 
eight terminals, with a data exchange rate of 
up to 19.2K baud. The M/NET system is 
configured to allow a master with a Z80A 
and 64K of RAM to execute the operating 
system, while a separate satellite card is 
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alloted to each user. Price: $5,500 for the 
single user module. Micromation, Inc., 1620 
Montgomery St., San Francisco, CA 941 1 1 , 
(415) 398-0289. 

CIRCLE INQUIRY NO. 238 

Word processing/computer ribbon car- 
tridge is a version of the N.E.C. multistrike 
unit which is used on Japanese N.E.C. 
printers. The ribbon is injection molded, 
assembled, and packaged in the U.S. Aspen 
Ribbons, 1700 N. 55th St., Boulder, CO 
80301, (303) 444-4054. 

CIRCLE INQUIRY NO. 239 

Variable cross reference disk is com- 
patible with the TCS version 5 update of the 
CP/M business accounting package as well 
as the current version, Microsoft Basic 4.5. 
Available for both the interpretive and com- 
piled versions, the disks contains a complete 
sorted listing of all variables and keyboards 
used in each program and on which lines 
they are referenced. TCS Corp., P.O. Box 
47550, Atlanta, GA 30362, (404) 455-61 62. 

CIRCLE INQUIRY NO. 240 

Single board computer, CPU-1, is an 
8085 based micro similar to the Intel 80/04 
board. Designed specifically for dedicated 
control applications, it allows designers to 
concentrate on their overall application, 
rather than on detailed design by providing 
the basic microcomputer circuitry, support 
logic and even the power supply on board. 
The sytem operates at 3 MHz and includes 
256 bytes of RAM, 22 I/O lines, one serial 
port, one programmable counter/timer and 
two sockets for 1-4K bytes of EPROM. The 
system has both power on reset and a 



manual reset button, and the 8085’s 
vectored interrupt structure supported. The 
system power supply rectifiers, filters and 
regulators are on the P.C. board so that only 
an external transformer is needed to 
complete a one board system. Applications 
programs can be developed using any 
8080/8085 development system. Pragmatic 
Designs, Inc., 950 Benicia Ave., Sunnyvale, 
CA 94086, (408) 736-8670. 

CIRCLE INQUIRY NO. 241 

Microcomputer system is designed for 
applications in the laboratory. When used 
with an Apple II + computer, the APPLAB 
system can be used to control or collect data 
from most scientific instruments, such as 
spectrophotometers, chromatography sys- 
tems, pH meters, strip chart recorders and 
temperature controllers. The hardware inter- 
face features 12-bit digital to analog and 
analog to digital converters with jumper- 
selectable ranges of ± 0.5V, ±1.0V, ± 2.0V 
and ±4.0Volts. The dual-slope integrating 
A/D converter smoothes out noisy signals at 
up to 20 voltage readings per second. True 


Microhouse: 

Land of the Rising 

Cf)C/>Af MX-70: $378 ** 

Cr9U Ilf MX-80:$479 


SIZZLING 
\ SUMMER 
SAVINGS! 


EPSON MX70 

Includes Graftrax II dot-addressable graphics. 
Monodirectional. 80 cps. Adjustable tractor. 
Parallel version only. 

List Price: $460.00 
Microhouse Price: $378.00 

□ EPSON-MX70 

EPSON MX80 

With its ingenious removable printhead, 
bidirectional and logic seeking, adjustable tractor, 
fine print quality. Parallel interface can be 
converted to RS232, IEEE 488, Apple, or Atari. 

List Price: $645.00 
Microhouse Price: $479.00 

□ EPSON-MX80B 

EPSON MX80 Serial Version 

List Price: $720.00 

Microhouse Price: $542.00 

□ EPSON-MX80BS 

EPSON MX80 FRICTION FEED 

Includes tractor and friction feed plus Graphics 
Package. Parallel version. 

List Price: $745.00 
Microhouse Price: $569.00 

□ EPSON-MX80FP 

DIABLO 630 

letter-quality printer uses plastic and metal print 
wheels. Fewer working parts mean less down 
time. 40 cps bidirectional, logic-seeking. Tractor 
$225 extra. 

List Price: $2710.00 
Microhouse Price: $1999.00 

□ DIABLO-630RO 

C. ITOH STARWRITER I 

Letter quality printer uses Diablo plastic 
printwheels and ribbons. 25 cps bi-directional, 
logic-seeking. Self-test. Friction feed. Parallel 
interface. 

List Price: $1895.00 

Microhouse Price: $1431.00 

□ CITOH-STARI 

IDS PAPER TIGER 560 

List Price: $1695.00 

Microhouse Price: $1464.00 

□ IDS-560 

IDS PAPER TIGER 460 

List Price: $1295.00 

Microhouse Price: $1072.00 

□ IDS-460 

CALL OR WRITE FOR FREE CATALOG 

PRICES AND SPECIFICATIONS SUBJECT TO 
CHANGE WITHOUT NOTICE 


WORDSTAR Apple Version 

Finally, the ’Mercedes-Benz’ of Word Processing 
Systems comes configured for one of America’s 
favorite micros. Has all the features of the 
Standard WORDSTAR. Requires Microsoft’s 
CP/M card, Videx Videoterm 80 x 24 screen 
conversion card (or equivalent), and at least 48K 
RAM. 

List Price: $375.00 

Microhouse Price: $245.00/$40.00 

□ MICPRO-WSAPPL 

MAILMERGE for Apple 

List Price: $125.00 

Microhouse Price: $85.00/$25.00 

□ MICPRO-MMAPPL 

WORDSTAR 

For CP/M" 1 -based systems other than Apple. 
Available for TRS80"\ 

List Price: $495.00 

Microhouse Price: $322.00/$40.00 

□ MICPRO-WORDST 

SUPERSORT I 

For CP/M®-based systems other than Apple. Can 
be used as a stand-alone program or can be 
linked to programs with a Microsoft format. 

List Price: $250.00 

Microhouse Price: $1 70.00/$40.00 

□ MICPRO-SUSOI 

SUPERSORT II 

Stand-alone-only version of Supersort I. For 
CP/M®-based systems other than Apple. 

List Price: $200.00 

Microhouse Price: $145.00/$40.00 

□ MICPRO-SUSOII 

BASIC 80 

Interpreter (MBASIC) by Microsoft. Versions 5.2 
and 4.51 included. 

List Price: $350.00 

Microhouse Price: $299.00/$30.00 

□ MICROS-BASIC8 

BASIC COMPILER 

by Microsoft. Langauge compatible with MBASIC, 
but programs run 3-10 times faster. Includes 
MACR080. 

List Price: $395.00 

Microhouse Price: $330.00/$30.00 

□ MICROS-BASCOM 

CP/M is a registered trademark of Digital Research 
UNIX is a registered trademark of Bell Labs 
APPLE is a registered trademark of Apple Computers 
TRS80 is a registered trademark of Tandy Corp. 



Software Manual 
& Manual/Only 

□ ORDER-NUMBER 


SHIPPING: Add $5 per manual or software package. 
Add $2.50 for COD orders. Call for shipping charges 
on other items. Pennsylvania residents add 6 per cent 
sales tax. 


Microhouse 



P.O. BOX 498T 
BETHLEHEM, PA 18016 
(215) 868-8219 
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SUPRBRAIN 

QD - ONLY 


$ 


2950 


Buy Factory Direct and Save! Direct from 
Intertec to you at the best prices in the country! 
FREE! Word processing or single accounting program with 
purchase of 64k Superbrain at $2650. 

Upgrade kit . . , $ 2995 

Includes ST-506 5 v 5mb Hard disk, controller, brackets, cables, CP/M and DOS diskette 

. . . '2650 
. . . '3395 


SUPERBRAIN 5mb 

Includes ST-506 5 V 5mb Hard disk, controller. I 

SUPERBRAIN 64k 
HARD DISK lOmbSrR* 


Double density 


NORTHSTAR COMPUTERS 

HORIZON II 

32k Density. Reg. $3695 ^2750 

HORIZON II 

32k Density. Reg. $3995 ^2965 


TERMINALS 

Intertube III Kolbs $ 720 
Emulator KTws . . . $ 720 

PRINTERS - DOT MATRIX 

Lowest Prices! 


MPI 88G LIST $749 

$ 550 

MPI 99G 

‘750 

COMET C Itoh with RS232 . . . Reg $ 995 

‘450 

COMET II Parallel Reg $1350 

‘825 

EPSON MX80 Parallel. . . Reg $ 645 

‘465 

EPSON MX80 RS232 . . .Reg$ 720 

‘525 

PRINTERS-word processing 

STARWRITER Parallel . . . Reg $2195 

‘1495 

STARWRITER RS 232 . . . Reg $2395 

‘1650 

STARWRITER II 45cps. .Reg $2795 

‘1795 

XYMEC Parallel Reg $2650 

‘1995 

XYMEC RS232 Reg $2875 

‘2165 

NEC 5510 

‘2535 

WORD PROCESSING 

Word Star 

‘320 

Mail Merge 

‘110 

VTS 80 

‘449 

Benchmark 

‘400 

Spellguard 

‘225 

Word Pro 

*170 

NAD Mail List Structured Systems . . . 

. .‘100 

MVF Mailer 

‘100 


HORIZON II 

64k Density. Reg. $4195 ^31 25 

HORIZON II 

64k Density. Reg. $4495 ^3325 


DISC DRIVES 

5 mbyte 5 ’A" Hard Disk ST-506 
from Seagate Technology 

LIST $1500 ONLY. ..*1300 

FLOPPY DISC 514 

Tanden TM 100-1 Single Sided Double Density*225 
TM 100-2 Double Sided Double Density *395 


SOFTWARE NORTHSTAR 

25 % 


ACCOUNTING PLUS 

by Systems Plus 

Accounts Receivable, Payroll, Accounts 
Payable, Inventory, General Ledger, Sales 
Order Entry, Purchase Order Entry. 

Each $ 395 

PEACHTREE 

A/R, A/P, G/L, P/R, INV. . . ea. '395 

CPA, Property Mgmt ea. '795 

MVF PROGRAMS 

Restaurant Inventory '250 

Client Billing ‘450 

DBMS PROGRAMS 

Condor I *550 

Data Star '225 

FMS-80 ‘395 


C Basic Compiler $110 

Microsoft Basic $325 


'C/PM is trademark of Digital Research U S. International Dealer Inquiries Invited 

To Order Call (206) 453-8159 .**• 

Mastercharge, VISA add 3% No C O D s All prices FOB origin 

PACIFIC COMPUTER BROKERS 

11056 Palatine North, Seattle, WA 98133 


differential input and automatic zeroing 
enhance the A/D accuracy. The digital I/O 
subsystem features 8 bits each of input and 
output, versatile handshaking signals, inter- 
rupt circuitry and TTL-compatible signal 
levels. A program called QUICKI/O is included 
with each interface card. It makes it easy to 
write programs in Basic to control the 
scientific instruments. Package price: $495. 
Interactive Microware, Inc., P.O. Box 771, 
State College, PA 16801, (814) 238-8294. 

CIRCLE INQUIRY NO. 243 


Desk for data features an open shelf con- 
figuration to accommodate component board 
systems, electronic systems, peripherals, 
microprocessors and other electronic equip- 
ment not conforming to RETMA specifica- 



tions. Each desk has three sets of 14-guage 
steel angle brackets, adjustable top to 
bottom. The Specialty 8 DataDesk’s dimen- 
sions are 26 in. high, 32 In. deep, and 48 in. 
wide. Systems Furniture, 2727 Maricopa 
St., Torrance, CA 90503, (213) 533-1212. 

CIRCLE INQUIRY NO. 242 

Extension device, Color Connection, per- 
mits extending the TRS-80 color computer 
system bus as a system-50 bus (SS-50 bus). 
The unit allows a user to expand the com- 
puter into a serious machine. The SS-50 bus 
compatible modules of other manufacturers 
may be used in system expansion. The con- 



nection consists of a flat ribbon extension 
cable with interfacing PC cards at each end. 
One end plugs into the Program Pak socket 
of the Color Computer and the other end 
plugs into a System-50 motherboard, which 
is not included. Price: $99.95. Percom Data 
Co., 211 N. Kirby, Garland, TX 75042, 
(214) 272-3421. 

CIRCLE INQUIRY NO. 244 

Bus controller for Perkin-Elmer (Interdata) 
computers allows the computer to control 
programmable instruments, both talker and 
listener devices. Also included are computer 
oriented peripheral devices that are con- 
figured for the IEEE 488 bus. A full capability 
controller (C1-C5), the MDB board generates 
parallel and serial polls, extends control to 
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other intelligent devices and when switch 
enabled, acts as the system controller. 



Among its capabilities are a talker function 
(T5 and TE5), a listener function (L3 and LE3), 
service request (SRI), remote/local (RL1 or 
RL2) and parallel poll (PP2). The interface 
communicates with the computer via the 
multiplexor and selector channel I/O bus. The 
interface is contained on a single 1 5 by 1 5 in. 
board. Price: $1,250. MDB Systems, Inc., 
1995 N. Batavia St., Orange, CA 92665, 
(714)998-6900. 

CIRCLE INQUIRY NO. 245 

Interface card for Apple II and Apple II Plus 
computers permits operation as 488-bus con- 
trollers. It is designated the A488, and offers 
a low cost alternative to the purchase of a 
specially designed bus controller; supplied 
by several instrumentation firms, such con- 
trollers are typically multi-thousand-dollar 
pieces of equipment. The card’s small, 
Apple-compatible size is due to the use of 
Motorola’s 68488— an LSI 488-controller 
circuit that decreases the number of 1C 
packages required and the software over- 
head. The bus also carries 2K bytes of firm- 



ware in EPROM, which runs the board itself. 
Software needed is written in Apple’s own 
Applesoft Basic. The amount of user- 
programming required in minimal, and is 
focused directly upon the measurement 
problem at hand— not upon the mechanics 
of program design. SSM Microcomputer 
Products Inc., 2190 Paragon Dr., San Jose, 
CA 95131, (408) 946-7400. 

CIRCLE INQUIRY NO. 246 

Video extender cable for TRS-80 model I 
allows you to position your video monitor at a 
place not necessarily beside your keyboard. 
Available in 3 ft. and 6 ft. lengths. It can be 
used for classrooms, exhibits, meetings, 
displays and demonstrations. Prices: 3 ft.— 
$20; 6 ft.— $24. E.B.G. & Assoc., 203 N. 
Wabash, Suite 1510, Chicago, IL 60601, 
(312) 782-9750 
CIRCLE INQUIRY NO. 248 

Graphic tablet is now directly compatible 
with Pet computers. The output directly 
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matches the capabilities of this small 
computer, thus putting both interface and 
software requirements at a minimum. A 
special feature is that hard copy verification 
is simplified because a standard 8V2 in. 
by 1 1 in. pad of paper fits exactly onto 
the tablet’s surface. Resolution: 100/200 
points per inch; conversion rate: 100 



coordinate pairs per second. The tablet is 
1 3 in. wide by 1 5.3 in. high by 0.75 in. thick. 
Kurta Corp., 206 S. River Dr., Tempe, AZ, 
85281, (602) 968-8709. 

CIRCLE INQUIRY NO. 249 

Mini-disk storage systems (5!4 in.) for the 
TRS-80 model III computer can be obtained 
with either 40- or 80-track drives that are 
rated for both single and double-density 
operation. Using Percom drives, a TRS-80 
model III owner can expand his computer 




with from one to four drives, adding from 
1 02K bytes to almost 1 .5M bytes of on-line 
formatted storage capacity. Both drive 
models are capable of “flippy” operation, so 
that diskette storage can be twice the on-line 
capacity. Percom Data Co., 211 N. Kirby, 
Garland, TX 75042, (214) 272-3421. 

CIRCLE INQUIRY NO. 247 

Isolating device curbs severe electrical 
problems. The model ISO-1 1 features two 
individually dual-Pi filtered AC socket banks 
(6 sockets total). Heavy-duty spike/surge 
suppression is incorporated in the design. 
Equipment interactions are eliminated and 




disruptive/damaging line spikes and hash are 
controlled. The device controls power line 


MICROSETTE 

CASSETTES 



Microsette, the undisputed industry 
leader in short cassettes for micro- 
computer applications also offers 
equally high grade audio cassettes 
at budget prices. Credit card buyers 
may phone (415) 968-1604. 

LOOK AT OUR PRICES 


Length 

10 Pack 

50 Pack 

C-10 

$ 7.50 

$32.50 

C-20 

$ 9.00 

$39.00 

C-60 

$13.50 

$57.50 

C-90 

$17.50 

$77.50 


UPS shipment in Cont. USA inch 
We can not ship to P.O. Boxes 


Length 

Qty. 

Price 

Total 









SUBTOTAL 


Calif. Cust. add Sales Tax 


TOTAL 



Check or money order enclosed □ 
Charge to: Visa □ Master Card □ 
Account No. 


Expiration Date 


^SIGNATURE I 


MICROSETTE CO. 

475 Ellis Street 
Mt. View, CA 94043 
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[cippkz computer inc 


$1150 

48K Brand New, Apple II + 


The Epson MX~80 


$500 

80-Column 
Dot Matrix Printer. 

f i 

OO DATA systems 

Master Card/Visa 714-770-3043 

No Sales West of the Rocky Mountains 


Apple III 

$ 3,500 

128K Apple III 
Information Analyst 


tcippkz computer inc 


CIRCLE INQUIRY NO. 37 


spikes and hash while providing interaction 
free microprocessor operation. Price: 
$94.95. Electronic Specialists, Inc., 171 S. 
Main St., Natick, MA 01 760, (61 7) 655-1 532. 

CIRCLE INQUIRY NO. 250 

Winchester disk at 514 in. is compact 
enough to fit easily into many uses, especially 
small business systems, intelligent terminals, 
home computers and word processing appli- 
cations. Low voltage requirements and the 
high reliability of 1 1 ,000 power-on-hours 
mean-time-between-failures makes the small 
disk useful for systems integration. Price: 
$1 ,490. Texas Instruments, P.O. Box 202145 
H-574, Dallas, TX 75220, (713) 373-1050. 

CIRCLE INQUIRY NO. 251 

Client billing package, Series III, is a time- 
keeping billing and management package 
designed for professional offices. Developed 
to handle the complex billing structure used 
by lawyers, consultants, accountants and 
other professionals, it calculates receivables 
based on user-defined retainer fees, standard 
rates and services, time units, and disburse- 
ments. It also generates management reports 
gauging productivity and profitability of 
services performed. The first release is com- 
patible with all microcomputers operating 
under CP/M or an equivalent operating 
system, and word processors supporting 
similar implementations. All of the custom- 
izing features required to tailor capabilities 
to an individual firm’s present receivables 
system are available directly to the user. 
Price: $995. Serendipity, 225 Elmira Rd., 
Ithaca, NY 14850. 

CIRCLE INQUIRY NO. 252 

All-CMOS microcomputer system, model 
PPS-12, employs an IM6100 CMOS micro- 
processor and has been specifically designed 
for data acquisition and control applications 
in the field where only battery and/or solar 
power are available. Only 5 volts are required 
for operation, and most system configurations 
will require less than Vz watt of power. The 
CPU module including 3 parallel I/O ports, 



one optically-isolated 20 mA/RS-232 serial 
I/O port, a programmable real-time clock, 4K 
words of CMOS EPROM/RAM, a memory 
expansion controller and a powerful on- 
board transparent monitor/debugger, is also 
supported by over a dozen system expansion 
modules. Price: $999. Ted Netoff, PC/M, 
Inc., 6800 Sierra Ct., Dublin, CA 94566, 
(415) 829-8700. 

CIRCLE INQUIRY NO. 253 

Multi-user microcomputer, model 6500, 
utilizes a unique multiprocessor architecture 
with 8-bit microprocessors. This S-100 bus 
and CP/M compatible system is expandable 
from 1 to 64 users. The mainframe can 
accommodate up to 12 users and additional 
enclosures of up to 18 users each can be 


added. Each mainframe consists of the user 
processors (UP) and a master processor. 
Types of disk storage available include two 
8-in. double density, double sided floppies 


(standard), and optional 29 and 96M-byte 
hard disk subsystems. Prices start at $5,71 5. 
OSM Computer Corp., 2364 Walsh Awe., 
Santa Clara, CA 95051, (408) 496-6910. 

CIRCLE INQUIRY NO. 271 


Graphics tablet for easy creation and 
manipulation of graphics on the display is 
incorporated in personal graphics system. 
Drawing schematics, floor plans, overhead 
transparencies, and digitizing existing 
graphics is made simple with the introduction 
of the software pac for the HP 91 1 1 Graphics 
Tablet. Software that comes with the tablet 
gives it powerful, easy-to-use capabilities in 
three main areas: tracing and digitizing 
existing designs or logos; creating new 
designs; measuring areas and lengths of lines 
directly off maps or charts. Existing graphics, 
such as logos, maps, photos, and strip charts 



may be converted to digital form using the 
tablet. The use may analyze digitized data 
using the HP series 80 statistics pac and plot 
out the results on an HP 7225B graphics 
plotter. Price: $2,050. Hewlett-Packard, 
1501 Page Mill Rd., Palo Alto, CA 94304, 
(415) 857-1501. 

CIRCLE INQUIRY NO. 254 


Data communications test set which is 
portable and diagnostic, is designed to 
monitor and interactively communicate with 
data appearing at the EIA RS-232 interface. 
Data traffic is displayed on an easy-to-read, 
5-in., 512 character CRT display. Sophisti- 
cated interactive and monitoring capabilities 
are accessible through menu pages dis- 
playing instrument configuration status to 
guide the user through all fault analysis pro- 
cedures. The microprocessor-based Hawk 
4010 quickly locates and isolates problems 
in the hardware and software by simultan- 
eously displaying both transmit and receive 
data. The operator can program it to trap and 
store 4096 characters and recall this data 
for further detailed visual analysis. Thus, 
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prooiems caused by transmission errors, 
equipment malfunctions, or inherent soft- 
ware problems can be effectively analyzed 
and corrected. The device operates with 
synchronous data rates up to 19,200 bps in 
both half and full-duplex modes. Asyn- 
chronous operation is provided by sixteen 
internally generated clock speeds ranging 
from 50 to 19,200 bps. Data characters can 
contain 5, 6, 7, or 8 bits, with 1 or 2 sync 
characters, plus parity. Standard protocols 
include: BISYNC, SDLC (NRZ, NRZI), HDLC, 



X.25, and all standard ADCCP. ASCII, Baudot, 
EBCD, EBCDIC, HEX, IPARS, OCTAL, Selec- 
tric, and Transcode formats are also standard. 
These combined features make the Hawk 
4010 compatible with virtually any data 
communications system, without requiring 
expensive optional features. Price: $5,500. 
International Data Sciences, Inc., 7 Wellington 
Rd., Lincoln, Rl 02865, (401) 333-6200. 

CIRCLE INQUIRY NO. 256 


Storage cases, the Data Vault line, are 
available in models to accommodate magnetic 
tape reels and disc cartridges as well as 
floppy discs. They are custom-molded cases 


rj 



built to protect valuable software from the 
hazards of shipping and handling. PRC 
Computer Products, 46 Passaic St., Bldg. 52, 
Wood Ridge, NJ 07075, (201) 933-9125. 

CIRCLE INQUIRY NO. 255 


Microcomputer system features a 5M-byte 
micro-Winchester hard disk for storage of 
system programs and data, plus a 900K-byte 
double-sided GCR minifloppy drive for I/O 
and backup. This provides high capacity, 
fast access, low cost storage with quick and 
easy backup capabilities. Standard CP/3 
features include: Z-80 microprocessor, 64K 
of RAM (standard), a 1920 character CRT 
with anti-glare amber screen, serial commun- 
ications channel and a Centronics-compatible 
parallel printer interface, all packaged in a 
white hammertone finish cabinet. System 
options include up to two additional 5M-byte 
micro-Winchester disk drives in their own 
cabinet and a selection of dot matrix and 
daisy wheel printers. The System X is 


CP/M SOFTWARE 


For The Small Business System 

& 


'"Peachtree 

$650 

$60 1,8.9.13 

Peacntree 

650 

60 1,8.9.13 

Peachtree 

650 

60 1,8.9.13 

. Peachtree 

650 

60 1.8.9.13 

IMS 

600 

40 1.7.9 

IMS 

600 

40 1,7,9 

IMS 

600 

40 1,7,9 

IMS 

600 

40 1.7.9 

IMS 

600 

40 1.7,9 

IMS 

600 

40 1.7,9 

IMS 

600 

40 1.7,9 


ACCOUNTING 

GENERAL LEDGER 
ACCOUNTS RECEIVABLE 
ACCOUNTS PAYABLE 
PAYROLL 

GENERAL LEDGER 
ACCOUNTS RECEIVABLE (B/F) 

ACCOUNTS RECEIVABLE (0.1) 

ACCOUNTS PAYABLE 
PAYROLL 
JOB ACCOUNTING 
FUND ACCOUNTING 

GENERAL BUSINESS SYSTEMS 

PROPERTY MANAGEMENT Peachtree $990 

INVENTORY CONTROL Peachtree 700 

PROPERTY MANAGEMENT . A-T 650 

MFG. INVENTORY CONTROL IMS 650 

MEDICAL DENTAL SYSTEM IMS 600 

WHOLESALE RETAIL DISTRIBUTION. IMS 600 
STUDENT RECORDS SCHEDULING IMS 550 
MONEY MAESTRO InnoSys 200 ' 

MODELING, PLANNING & ANALYSIS 

MINI-M00EL Financial Plan Assoc $495 

STATPAK Northwest Analytical 495 

SH0RTAX Syntax 495 

MILESTONE'" Organic Software 295 

MICROSTAT Ecosoft 250 

muSJMPmuMATH Microsoft 250 

WORKSHEET SoHo Group 200 

TARGET " PLANNER AMS 

FORECASTER Software Establishment 

REPORT WRITER 1 " Carolina Bus. Sys 

TIME, BILLING & SCHEDULING 

LEGAL TIME ACCOUNTING Univar $950 

LEGAL BILLING & TIMEKEEPING Microcraft 750 
PROFESSIONAL TIME ACCOUNTING Asyst 595 
CLIENT BILLING Serendipity 595 

OFFICE APPOINTMENTS Serendipity 449 

DATEB00K II " Organic Software 295 

TIME MASTER Southern Digital 195 

CONSULTANT'S BILLING Cedar I 


* ^DISCOUNTS* * ** 

o * o co or * w 5% D)SC0UNT QN ORDERS OVER $ 500 
10% DISCOUNT ON ORDERS OVER $1000 
CHOOSE 1 BOOK LISTED FOR EACH ITEM 
ORDERED OVER $200 w 

* DISCOUNT COUPONS FOR YOUR NEXT ORDER 

* * * * * LIMITED OFFER * * * * #■ 


* 

* 

* 


* 

* 


195 

150 

150 


100 


LANGUAGES 

jiAPL 

BASIC COMPILER 


Softronics $350 

Microsoft 350 

BASIC-80 Microsoft 325 

M. Williams Co. 450 

M Williams Co. 450 

Topaz 295 


XYBASIC 
XYBASIC COMPILER 
S-BASIC" 


CBASIC-2 “ . Compiler Systems 120 


C COMPILER 
TINY C-ll 
TINY C 
BDSC 

COBOL-80 

NEVADA COBOL 
TIMIN FORTH 
Z80 FORTH 
FORTRAN-80 
muLISP 


Whitesmith 625 
Tiny C Assoc 250 

Tiny C Assoc. 100 

Tiny C Assoc 145 

Microsoft 700 

Ellis 145 

Timin Eng 110 

. . Lab. Microsystems 100 
Microsoft 425 
Microsoft 200 


PASCAL Z Ithaca 395 

PASCAL MT + '" MT Microsystems 495 

PASCAL M'“ Sorcim 175 

PL 1-80'“ Digital Research 500 

MAILING LIST 

MAILING ADDRESS Peachtree $530 

POSTMASTER Teratek 150 

MAILING LIST MANAGEMENT IMS 150 

MAIL-MERGE " FOR WORDSTAR Micropro 150 

NAD Structured Systems Group 115 


$60 1.8.9.13 
60 1.8.9.13 
50 1.7 
75 1,7,9 
75 1,7,9 
75 1.7,9 
50 1.7,9 
25 1 

$50 1.7,9 
50 1,8 
30 2.5.8 
30 1 
25 9,15 
30 2.5.9 
30 1,9.7 or 8 
25 4.5 
25 2,5.7 
25 1.8 

$50 1.7,9 
50 1.7,9 
40 1.7,9 
40 1,4,7, 9 
40 1. 4.7.9 
30 1.9 
25 1.7 
25 1.7 

$30 2.5 
35 2,5.9 
35 2,5.9 
25 2.5,9 
25 2.5.9 
35 2,9 
30 5 

30 4.9 - 

50 2.5.13 
50 2.5.13 
30 2.5 
35 2,5.9 
25 2.5 
20 2.6 
25 2.6 
35 2.5,9 
25 2.5,9 
25 3.17 
30 3.6.12 
30 3.12 
40 2.6,9,11 

$60 5.8.9,13 
25 2,5.7 
40 5.7,9 
25 5.7.9 
25 2,5,9 


SUPER-M-LIST 

Supersoft 

100 

25 2 

TELECOMMUNICATIONS 



CP MODEM 

Information Eng 

$300 

$25 9 

TERM 

Supersoft 

150 

25 2.13 

ASCOM 

DMA 

100 

25 9 

COMMX 

Hawkeye 

100 

25 9 

ITERM 

Infosoft 

100 

25 2.9 

ORDER INFORMATION 




CALL TOLL FREE 800 538-3160 

CALIF (408) 996-8560 

OVERSEAS— ADD $10 + SHIPPING HANDLING 
SHIPPING HANDLING— ADD $2 50 PER ITEM 
CALIF RESIDENTS— ADD 6-1 2% SALES TAX 
ALLOW 2-4 WEEKS DELIVERY 

PAYMENT— PREPAY, CHECK, MONEY OROER. UPS COD 

ALL ITEMS SUBJECT TO AVAILABILITY 

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

ALL ORDERS SHIPPED UPS. FOB SAN JOSE 

90 DAY WARRANTY 

MAINTENANCE AGREEMENTS AVAILABLE 
MOST DISK FORMATS AVAILABLE 
MANUAL ORDERS WILL BE APPLIED TO SOFTWARE 
PURCHASES WITHIN 90 DAYS 

THE SALE OF EACH SOFTWARE CONVEYS A LICENSE 
FOR USE ON ONE SYSTEM ONLY 


WORD/TEXT PROCESSING 

SELECT'" w SUPERSPELL'" Select Info $595 
VTS’BO'" w SPELLRITE Kmega 590 

WORDSTAR'" Micropro 495 

SPELLBINDER Lexisoft 495 

MAGIC WAND'" SBA 395 

AMETHYST 1 Mark of the Unicom 350 

DATASTAR'" Micropro 350 

SPELLGUARD ISA 295 

MICROPROOF'" Cornucopia 200 

LETTERIGHT Structured Systems Group 200 

WORDSEARCH " Keybits 195 

TEXTWRITER lir- Organic Software 125 

TEX Digital Research 100 

DATA/FILE MANAGEMENT 

CONDOR-II Condor Computer $955 

ACCESS 80 Friends Software 795 

CONDOR-1 Condor Computer 700 

dBASE II Ashton-Tate 700 

PRISM IMS’" Micro Appl Group 495 

SELECTOR IV'“ Micro-Ap 550 

T.I.M Innovative Software 400 

CONFIG. BUSINESS SYSTEM DMA 395 

GLOBAL Global Parameters 300 

MAGSAMIV'" Micro Appl Group 295 

MICRO B-i- Fair Com 260 

ANALYST Structured Systems Group 250 

WHATSIT?'" Hardhat 175 

INFO RETRIEVAL SYSTEM Is Cyber. 100 

SOFTWARE DEV TOOLS/UTILITIES 

ZSID Digital Research $130 

MAC Digital Research 120 

SID Digital Research 120 

DESPOOL . Digital Research 80 

MACRO-80 Microsoft 200 

EDIT-80 Microsoft 120 

RAID Southern Computer 250 

IBM2CPM Precision Comp. System 100 

ED-80 SOT 100 

VEDIT Compu View Prod. 110 

DIAGNOSTIC II Supersoft 100 

FABS Computer Control 195 

SORTING 

SUPERSORT I “ Micropro $225 

ULTRASORT II" . ... Computer Control 195 

QSORT Structured Systems Group 100 

CP/M 

CPM 2-TRS 80 MODEL II'* P&T 185 

BOOKS 

CP M HANDBOOK 
CP M USERS GUIDE 
CP/M PRIMER 

USING CPM-SELF TEACHING 
CPM SUMMARY GUIDE 
APL: AN INTERACTIVE APPROACH 
PRACTICAL BASIC PROG 
FIFTY BASIC EXERCISES 
BASIC PROGRAMMING PRIMER 
BASIC BUSINESS SOFTWARE 
STRUCTURED COBOL-SELF TEACHING 
FORTRAN IV-SELF TEACHING 
PASCAL PRIMER 
PASCAL HANDBOOK 
INTRO TO PASCAL 
PROGRAMMING THE Z80 
YOUR FIRST COMPUTER 


$50 2,5,9 
60 2.5 
60 5,9,10 
35 2,5,14 
40 2,5,9,10 
40 2,5,10 
60 5,9,10 
25 2,5.14 
20 2,5,14 
25 1,7.9 
40 2,5.14 
30 2,5,14 
15 5,9.11 


$35 1,9 
50 3,5 
35 1,9 
50 1.9 
55 1,7.9 
35 1.3.7.10 
25 1,15 
40 1.9 
30 1,7.9 
25 1.7,9 
20 3,9.16 
20 1.7,9 
25 2.5.7 
20 2.5 


$25 5.9.11 
25 5.9,11 
25 5,9.11 
- 5.9,11 
25 2,5,9 
25 2,5,9 
25 2 
25 2.5 
25 2.5.9 
25 2.5 
25 2 
25 

$40 5,9 
25 7,9 
25 2.5,9 


Sybex $14 95 
Osborne 12.99 

Sams 11.95 

Wiley 8.95 

Rainbow 695 

Wiley 16 95 

Osborne 15 99 

Sybex 12.95 

Sams 1095 

Sams 8.95 

.Wiley 8 95 

Wiley 1095 

. Sams 16.95 

Sybex 14.95 

Sybex 14.95 

Sybex 14.95 

. Sybex 7.95 

SYSTEM REQUIREMENTS— All software requires a CP/M 
operating system as well as indicated requirements listed 


1 RFCOMMENDED SYSTEM— 
CP M 1 4 OR HIGHER 48K 
MEMORY. 200K DUAL DISKS. 
24 - 80 CURSOR 
ADDRESSABLE TERMINAL 
132 COLUMN PRINTER 
2. 48K MEMORY OR HIGHER 

3 56K MEMORY OR HIGHER 

4 64K MEMORY OR HIGHER 
6 CP M 14 OR HIGHER 

6 CP M20OR HIGHER 

7 CBASIC-2 

8 BASIC-80 (MBASIC) 4 91 


9 SIGNED LICENSE REQUIRED 
BEFORE SHIPMENT 

10 CURSOR ADDRESSABLE 
TERMINAL 

11 CP M SERIAL # REQUIRED 

12 SPECIFY Z80. 8080, OR CDOS 

13 SUPPLIED IN SOURCE CODE 

14 COMPATIBLE WORD TEXT 
PROCESSOR 

15 BASIC-80 (MBASIC) 5.0 OR HIGHER 

16 MUST SPECIFY HOST APPLICATION 
LANGUAGE 

17. REQUIRES Z80 CPU 


CP M IS A REGISTERED TRADEMARK OF DIGITAL RESEARCH 
Z80 IS A REGISTERED TRADEMARK OF ZILOG INC 
TRS 80 MODEL II IS A REGISTERED TRADEMARK OF TANDY CORP 
’* DESIGNATES NAME IS TRADEMARKED BY MFG 


CORNERSTONE SOFTWARE 

PO BOX 51 51 • SAN JOSE, CA 951 50 

TOLL FREE 800 538-3160 CALIF (408) 996-8560 


DEALER INQUIRES INVITED 


COPYRIGHT 1981 CORNERSTONE SOFTWARE 


ALL RIGHTS RESERVED 
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COMPUTERS 


/- /h, . 


Intertec Superbrain SPECIALS 


64K Ram, List $3495 $2595 

64K Quad, List $3995 $2995 

NorthStar 

Horizon I 32K DD List $2695 CALL 
Horizon I QD List $2995 CALL 

Horizon 2 32DD List $3095 CALL 

IntersystemDPS-l List $1749 . CALL 


Horizon 2 32DD List $3095 CALL 

IntersystemDPS-l List $1749 CALL 



Cromemco Z-2H, List $9995 $7945 


Cromemco Z-2H, List $9995 $7945 

System 2, 64K List $4695 $3749 

System 3, 64K, List $7995 $6395 

Disk Systems 

Thinker Toys Discus 2D $939 

Dual Discus 2D $1559 

Discus 2 + 2 , List $1549 $1259 

M26 Hard Disk, List $4995 $3949 

Discus M-10, List $3695 $2995 

Printers 8- Terminals 

Paper Tiger IDS-445 $649 

with graphic opton $719 

Centronics 730-1, List $795 $549 

739-1, List $995 $769 

704-9 RS232 $1495 

704-11 $156S 

TI810, List $1895 $1489 

NEC SPINWRITER 5530 $2395 

NEC SPINWRITER 5515, 5510. . $2395 

Diablo 630 List $2711 $2399 

Intertube III List $895 $729 

Zenith Z-19 $719 

Televideo 91 2C $679 

920C $799 

950 $999 

Hazeltine 1420 $789 

1500 $845 

Soroc 120 List $995 $689 

IQ135 $719 

140 $994 


Computers 

Wholesale 

P.0. Box 144 Camillus, NY 13031 

2 (315) 472-2582 M 

Most items in stock for immediate delivery Factory sealed cartons, 
w/full factory warranty NYS residents add appropriate sales tax 
Prices do not include shipping. VISA and Master Charge add 3% 
COD. orders require 25% deposit Prices subject to change without 
notice. 


supported by the CP/M operating system, 
with Microsoft Basic (interpreter and com- 
piler), Fortran and Cobol available, as well as 
the Wordstar word processing system. Price: 



starts at $7,200. Commercial Computer, Inc., 
7884 12th Ave. So., Minneapolis, MN 55420, 
(612) 854-2309. 

CIRCLE INQUIRY NO. 258 

Plug-in power supplies deliver up to 25 
watts of regulated DC power. Two versions 
are offered for microprocessor-based sys- 
tems: one, a single output ( + 5 volts at 5 
amperes); the other, a triple output ( + 5 



volts at 2.5 amperes and ±12 volts at 0.2 
amperes). Additionally, for telephone appli- 
cations there is a single-output unit giving 48 
volts at 0.5 amperes. Ault, Inc., 1600H 
Freeway Blvd., Minneapolis, MN 55430. 

CIRCLE INQUIRY NO. 257 

Z-80 based computer will offer an upgrade 
path to both dealers and end users who need 
a larger, more powerful system yet want to 
keep their library of Z-80 based software 
intact. Features of the ENSIGN are as follows: 
up to 16 CRT/printers can be supported; 
64K to 768K-byte memory, bank selectable 
at any size from 4K to 64K/bank; 6 MHz 
Z-80B CPU; 14, 42, 70, and 150M-byte 
Winchester disk drives; both 1 7M-byte tape 



cartridge and 9 track reel-to-reel tape drive; 
slave twin Z-80s to handle all serial I/O with 
2K-byte buffer/serial I/O port (32K-byte 
total; a third slave Z-80 to handle all disk/ 
tape I/O and an advanced DMA controller 


that allows data transfer to any memory 
whether selected by main CPU or not.) This 
allows very heavy disk I/O without degrading 
main CPU throughput. Price; from $7,000. 
Integrated Business Computers, 22010 S. 
Wilmington Ave., Carson, CA 90745. 

CIRCLE INQUIRY NO. 259 


Troubleshooting for electronic circuitry 
can be done by using temperature-sensitive 
cholesteric liquid crystals to provide a color 
thermal map indicating hot spots, cold solder 
joints, faulty connectors and delamination. 
This nondestructive evaluation technique is 



useful for a number of electronic devices 
including microcircuits, transistors, power 
semi-conductors, microwave antennas and 
lines, electrical wiring and other electronic 
applications. Downtime for computers and 
other important apparatus can be reduced 
since liquid crystals can provide an early 
indication of temperature changes which 
may lead to problems. Djinnii Industries, 153 
Helena St., Dayton, OH 45404. 

CIRCLE INQUIRY NO. 260 



Headcleaning disks, FlexyDisks, clean read/ 
write heads on diskette drives without the 
disadvantages of chemical solvents or liquids. 
The diskettes, available in both 514 -in. and 
8-in. sizes, are for use on single-sided flexible 
disk drives only. Cushioned cleaning material 


cleans drive heads without risk of damage to 
drive from cleaning fluid. Simply insert into 
disk drive and activate for about 60 seconds. 
Check-off boxes on the label help keep track 
of diskette use. Package of three; $45. BASF 
Systems Corp., Crosby Dr., Bedford, MA 
01730, (617) 271-4000. 

CIRCLE INQUIRY NO. 261 


Intelligent keyboard, the Cortron CP-4550, 
features serial output, N-Key rollover, auto- 
matic repeat and custom codes. The 
CP-4550 keyswitch provides an exceptional, 
true linear feel. It is also environmentally 
superior to foam pad design approaches. 
The keyswitch carries a life cycle test 
rating in excess of 100 million cycles. In 
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MODEL II 



26-4002 

64K 1 Drive 
$3440.00 


26-4160 1 Drive Exp $1034.00 

26-4161 2 Drive Exp 1574.00 

26-4162 3 Drive Exp 2114.00 

26-4530 Scripsit II 265.00 

26-4512 Profile II 162.00 

26-4511 Visicalc II 265.00 

26-4501 Gen Ledger 180.00 

26-4506 Mail List 72.00 


PRINTERS 



CEflTROniCS 


$ DISCOUNT $ 

TRS- 80 ® 


DEALER A301 


COMPUTER SPECIALISTS 



MODEL III 


CALL US. . . 
SAVE MONEY 

We carry the full line of TRS-80 Computers. All 
other R.S. software, furniture, and accessories 
at discount from catalog price. We stock most 
items to assure you fast delivery and save you 
money. 


26-1140 Expansion Interface $249.00 

26-1141 1 6K Exp. Interface 359.00 

26-1142 32K Exp. INterface 469.00 

26-1145 RS232C Board 84.00 

26-1160/1 Mini Disk Drive 419.00 

26-1563 Scripsit-Disk 79.00 

26-1566 Visicalc 83.00 


26-1061 4K I $629 j 

26-1062 16K III 865.' 

26-1063 32K III 

W/2 Drives, RS232 2225.< 


COLOR 



26-3001 4K $353.00 

26-3002 16K Ext. Basic 533.00 

26-3008 Joysticks 22.50 

26-3010 Color Video 353.00 

26-1206 Recorder 54.00 


* * * * * ‘PRINTERS* * * * * * 


26-1155 Quick Printer 187.00 

26-1167 9Va Dot Matrix Printer 360.00 

26-1 166 Line Printer VI 1080.00 

26-1158 Daisy Wheel II 1799.00 

26-1165 Line Printer V 1710.00 



commodore 


BEST PRICES 


Fast 100 CPS Centronics 


730-1 A Printer $577.00 

Text Quality Centronics 

737-1 Printer $737.00 


Pocket Computer 



CD CO IS C3 £3 (23 EJ £33 C$3' 


oaaac 


26-3501 1.9K P.C $221.00 

26-3503 Cassette IF 45.00 

14-812 Recorder 72.00 


1 - 800 - 841-0860 Toll Free 


AUTHORIZED DEALER 
CALL FOR PRICES 


ALL POCKET AND COLOR 
COMPUTER SOFTWARE 
SOLD AT DISCOUNT 


WRITE US FOR A 

FREE CATALOG 

Order Entry 


MICRO MANAGEMENT SVSTEMS, INC. 


No Taxes on Out Of 
State Shipments 


Immediate Shipment 


DOWNTOWN PLAZA SHOPPING CENTER 
115 C. SECOND AVE. S.W. 

CAIRO, GEORGIA 31728 

(912) 377-7120 Ga. Phone No. & Export 


FrOm Stock on AAoSt Items TRS-80 is a registered trademark of the Tandy Corp. 


R.S. 90 Day Limited Warranty 
F-48 Form Provided 


Largest Inventory 
In The S.E. U.S.A. 
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SPECTACULAR 

OFFERS 


BASF "FLEXYDISK"... 

Superior Quality data v' 

storage medium. 

Certified and guaranteed w 

100% error free. mgJHi 

SINGLE SIDED-SINGLE DENSITY 

5 V 4 " or 8" Diskettes 10/$24 

514" or 8" Vinyl Storage Pages 10/$5 

MAXELL- DISKETTES 
The best quality 
diskette money can buy. 

Approved by Shugart 
and IBM. 

Sold only in boxes of 10 

5", 1 side $3.30 

8", 1-side $ 3.90 

5", 2-side $4.25 

8", 2-side $5.60 

ALL MAXELL DISKETTES ARE DOUBLE DENSITY 

LIBRARY CASE... 

3-ring binder album. 

Protects your valuable 
programs on disks 
Fully enclosed and 
protected on all sides. 

Similar to Kas-sette storage box. 

Library 3-Ring Binder $6.50 

5V <" Mini Kas - sette/10 $2.49 

8" Kas-sette/10 $2.99 

DISKETTE DRIVE HEAD CLEANING KITS 
Prevent head crashes and 
insure efficient, error- 
free operation. 

5Va" or 8" $19.50 

SFD CASSETTES 

C-10 Cassettes 1 0/$7 

(All cassettes include box & labels) 

Get 8 cassettes, C-10 sonic and 
Cassette/8 library album for 

only $8.00 

(As illustrated) 





HARDHOLE 
Reinforcing ring of 
tough mylar protects 
disk from damage 
51/4" Applicator $3 
8" Applicator $4 



514" Hardholes $6 
50/8" Hardholes $8 


VISA • MASTERCHARGE • MONEY ORDERS 
CERTIFIED CHECK • FOR PERSONAL CHECKS 
ALLOW TWO WEEKS • C.O.D. REQUIRES A 10% 
DEPOSIT • CAL. RES. ADD 6% SALES TAX 
MIN $2 SHIPPING & HANDLING • MINIMUM 
ORDER $10 • SATISFACTION GUARANTEED 
OR FULL REFUND 

Write for our free catalog 


ABM 

PRODUCTS 

8868 Clairemont Mesa Blvd. 
San Diego, CA 92123 

Toll Free 

1-800-854-1555 

For Orders Only 

For information or California orders 

(714) 268-3537 


addition, the keyswitch utilizes the full line of 
Cortron keytops. The keyboard is 100% 



tested and carries a full 2 year warranty. 
Cortron, 400 W. Grand Ave., Elmhurst, IL 
60126, (312) 279-9110. 

CIRCLE INQUIRY NO. 262 


Data processing system is designed 
specifically for funeral homes. In addition to 
general ledger and accounts receivable soft- 
ware, the system has word processing and 
historical record keeping capabilities. The 
program for the TRS-80 model II is 64K dual 
drive and 132 column printer. It programs in 
model II Basic Rev. 1 .2 under TRSDOS ver- 
sion 2.0a. FSCS, #5 McLean Ln., Springfield, 
IL 62704, (217) 544-7428. 

CIRCLE INQUIRY NO. 263 

Line printer, model V, for TRS-80 has 
bidirectional, logic-seeking dot-matrix head 
that prints high-quality 7 by 9 upper and lower 
case characters (with descenders) 132 
columns wide. It features software selectable 
5, 7.5, 10 or 15 characters per inch. 
26 European characters and 30 graphics 
patterns. And print speed is given as 160 
characters per second, 60 lines per minute. 
The tractor feed mechanism is adjustable to 
handle any fanfold computer paper up to 15 



in. wide and up to 5 sheets. It is adjustable in 
1 /8-line increments for accurate positioning 
of preprinted forms. The printer has indicators 
for Ready, Power and Alert (paper out), plus 
five pushbutton controls including self-test. 
Price: $1,860. Radio Shack, 1800 One 
Tandy Center, Fort Worth, TX 76102, 
(817) 390-3272. 

CIRCLE INQUIRY NO. 264 

Video text editor, MINCE, is based on 
Emacs text editor available on large mini- 
computer systems. The program can edit 
several files simultaneously. Text can be 
moved between files and the screen can be 
split to display any two of them. Text can be 
manipulated by the word, sentence or 
paragraph as well as character, line and 
entire screen. There are many unique 
features such as commands to change 


words to uppercase, lowercase or capitalize. 
Deleted text is saved and can be restored. 
Global replace results can be “tried out” 
and then accepted or rejected. It is written in 
the C programming language and offers an 
upward compatible path from 8080/Z80 
micros to 16-bit micros and minicomputers. 
It works on the North Star, TRS-80 model II 
and other computers that have CP/M- 
compatible operating systems. Price: $125. 
Westico, Inc., 25 Van Zant St., Norwalk, CT 
06855, (203) 853-6880. 

CIRCLE INQUIRY NO. 265 

Word processing software, Electronic 
Typing, has been introduced on 8-in. 
diskettes. Running on the Z-89 micro- 
computer, the system includes a self- 
instruction diskette and manual written to be 
clear enough for first-time computer users. 
The diskettes expand the number of 
characters that can be stored almost 14 
times to 936,000 characters from 68,000 
with a 5 Vi -in. diskette. The capacity is 
expanded through the use of double-sided, 
double-density diskettes on the Z-47 or 
H-47 8-in. peripheral disk drives. Price: $395. 
Zenith Data Systems, 1 000 Milwaukee Ave., 
Glenview, IL 60025, (312) 391-8181. 

CIRCLE INQUIRY NO. 266 

Disk doubling kit allows owners of 5-in. 
single-sided diskettes to safely convert 
those disks to double sided use. Disk Doubler 
takes advantage of the magnetic coating 
disk manufacturers place on both sides of 
their disks. Using the tools in the kit, the 
computer user can quickly measure, mark 
and punch new openings in the right places. 
A disk can be converted in 45 seconds or 
less. The kit contains everything needed to 
do this job except the disks themselves. A 
plexiglass template and pencil are used in 
marking the disks. A specially-configured 
steel hand-held punch is provided to cut the 
proper openings in the disks. The jaws of 
this tool have been covered with felt to 
prevent any chance of damage to disk 
media. The kit also includes a plastic storage 
pouch, assorted disk labels and stickers and 
detailed instructions. Price: $6.95. Beals 
Agency, 4141 Fairmount Ave., San Diego, 
CA 92105, (714) 284-1145. 

CIRCLE INQUIRY NO. 267 

Text processor for the Apple III computer, 
Docuwriter III, allows either 96K or 128K 
versions of the machine to create text file 
systems up to 126K. The system includes 
its own mailing list management system and 
custom form letter element. The advanced 
processor is designed with low overhead 
memory program overlays to increase system 
capacity and allow for linked files to create 
long report files. The entry system allows for 
centering, special form text creation, specific 
notation, footnoting, superscripting, sub- 
scripting, embedded custom strings, and 
underlining. Text entry can be line oriented 
or continuous. The edit features include 
block text movements, string replacement, 
insertion (single character, word, phrase or 
while line), deletion (character, word or line), 
global error detection, total text reformatting, 
and text merger. The system allows for on 
screen draft review or traditional draft report 
preparation. The system is designed to 
recognize special paragraph and chapter 
designations for economical preparation of 
large text assignments. The system requires 
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ADDS VIEWPOINT 
TERMINAL $629.00 



S-100 PRODUCTS 



QUALITY RAM FROM SYSTEMS GROUP 

• Z-80 4MHZ operation with no wait states 

• IEEE compatible timing - 200ns 4116’s 

• Factory assembled, tested & burned in 


DMB6400 64 K $749.00 

DM6400 64K (shown) 545.00 

DM4800 48K 520.00 

DM3200 32K 495.00 



CPC-2810 


CONFIGURE A COMPLETE S-100 SYSTEM 
WITH 2nd GENERATION* PRODUCTS 
FROM SYSTEMS GROUP. 

• CPC 2810 (shown) Z-80 A processor board 
(4MHZ) with 4 serial & 2 parallel 

ports $369.00 

• CPC2813 - same as CPC2810 but 2 serial 

ports only $345.00 

• FDC2801/8 - 8” floppy disk controller 

board, up to 4 single/double sided drives, 
single or double density $349.00 

• INO-2804 - 4 channel serial I/O $329.00 

• CRA-100 - Cromix* adaptor board.. $ 45.00 


CALL VS FOR OUR MOST 
CURRENT PRICES! 


• Trademarks of Cromemco, Inc. and 
Wabash Tape Corp. 


• Detachable keyboard weighs only 2 lbs. 

• 110-19,200 Baud -RS-232C 

• Cursor control keys - audible tone 

• 24 x 80 characters - 12” screen 

• 14 key numeric keypad 

• 7 switch selectable character sets 

• Addressable cursor 

• 2 position screen tilt 

• Normal or reverse video 

• Half or zero intensity 

• 3 function keys (six functions) 

• Lightweight (22 lbs. with keyboard) 

• Switch select block or underline cursor 

• Switch select blinking or steady cursor 


16K MEMORY 
EXPANSION KIT 
$29.00 

For Apple, TRS-80 keyboard, Exidy, and all 
other systems using 4116 dynamic rams or 
equivalent. All IC’s are prime Mitsubishi MK 
4116-3. 

• 200 NSEC access, 375 NSEC cycle 

• Burned-in and fully tested 

• 1 full year parts replacement guarantee 


wabasK 


8” or 5VV’ flexible diskettes certified 100% 
error free with manufacturers 5 year limited 
warranty on all 8” media. Soft sectored in tilt- 
back* boxes of 10. 

(Add $3.00 for plastic library cases) 


8” single sided, single density $29.95 

8” single sided, double density 37.95 

8” double sided, double density 48.95 

5 Va" single sided, single density 27.95 

5 Vi" single sided, double density 29.95 



8” DISK DRIVES 


Shugart 80 1R $390.00 

NEC FD1160 (double sided) $595.00 


Memorex MRX-101 8” Winchester 
stvle, hard disk drive, 

10 megabytes ONLY $2,200.00 


6502 PRODUCTS 



BETA 32K BYTE MEMORY 
RELIABLE/COST EFFECTIVE 
EXPANDABLE RAM FOR 
6502 AND 6800 SYSTEMS — 

AIM 65 KIM SYM PET S44-BUS 

• Plug compatible with the AIM-65/SYM expan- 
sion connector by using a right angle connec- 
tor (supplied) mounted on the back of the 
memory board. 

• Memory board edge connector plugs into the 
6800 S44 bus. 

• Connects to PET or KIM using an adaptor 
cable. 

• Reliable, dynamic ram with on board 
transparent refresh. Looks like dynamic ram 
but costs less and uses a fraction of the power 
of static boards. 

• Uses + 5V only, supplied from the host com- 
puter. 

• Full documentation. Assembled and tested 
boards are guaranteed for one full year. Pur- 
chase price is fully refundable if board is 
returned undamaged within 14 days. 

Assembled with 32K Ram $349.00 

& Tested with 16K Ram 329.00 

Bare board, manual & hard-to-get parts. . . 99.00 

PET interface kit. Connects the 32K ram board to 
a 4K or 8K PET. Contains: interface cable, board 
standoffs, power supply modification kit and com- 
plete instructions $ 49.00 


ROCKWELL AIM 65 



AIM 65 with IK ram $425.00 

AIM 65 with 4K ram 485.00 

AIM power supply 125.00 

Professional AIM enclosure 169.00 

Budget AIM enclosure 50.00 

KIM enclosure 40.00 

SYM enclosure 30.00 


TERMS: Minimum order $15.00. Minimum 
shipping and handling $3.00. Calif, residents 
add 6% sales tax. Cash, checks. Mastercard, 
Visa and purchase orders from qualified firms 
and institutions are accepted. Product availabili- 
ty and pricing are subject to change without 
notice. 

INTERNATIONAL ORDERS: Add 15% to pur- 
chase price for all orders. Minimum shipping 
charge is $20.00. Orders with insufficient funds 
will be delayed. Excess funds will be returned 
with your order. All prices are U.S. only. 
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How To . . . 

Sail World-Wide 
and Earn Money Too!! 

■ SAIL ON PRIVATELY OWNED YACHTS ■ 

■ SEE EXOTIC PLACES ■ 

■ MEET INTERESTING PEOPLE ■ 

■ AGE NO PROBLEM -IF YOU ARE FIT AND ACTIVE ■ 

■ FIRST TIME AVAILABLE ■ 

■ NO EXPERIENCE NEEDED TO START ■ 

■ LITTLE OR NO MONEY NECESSARY ■ 

■ NO DEGREES OR SEAMAN S PAPERS NEEDED ■ 

■ OVER 20 PROVEN WAYS TO EARN MONEY 
WHILE YOU SAIL ■ 

★ ADD DRAMA AND ADVENTURE TO YOUR LIFE! * 
★ AII you need to know is here in one book ★ 

SATISFACTION GUARANTEED 

Please clip this coupon and send with $10 (postage included), to: Oceanic Research 
Institute, 49 Hotel Street, Suite 306, Honolulu, Hawaii 96813, and receive your copy 
by return mail. 

Name 

Address 


No C.O.D.’s or post dated cheques. Foreign customers: U.S. funds or add $3 for exchange. 


ATTENTION GOVERNMENT D P 
USERS AND PURCHASERS 

We represent many fine micro products and manufacturers 
on the U.S. Government's GSA Schedule, including 

Apple , Cromemco 9 Micropolis 
and Seequa Computers 

Purchasing from the Schedule will save you the time 
consumed by the bid process. Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 
products represented. 

Computers. 


the dependable store 


257 West Street, Annapolis, MD 21401 - (301) 268-6505 
13A Allegheny Avenue, Towson, IMD 21204 - (301) 296-0520 
9330 Georgia Avenue, Silver Spring. MD 20910 — (301) 588-3748 
6671 Backlick Road, Springfield, VA 22150 — (703) 644-5500 
Callers outside the Washington-Baltimore Area 
Please Call (301) 268-5801 

Career Opportunities Available * An Equal Opportunity Employer 


an Apple III with at least 96K of RAM, the 
SOS operating system package, an Apple 
modem eliminator, and a compatible serial 
letter quality printer. An optional second disk 
III drive is supported under user control. 
Price: $349.95. Charles Mann & Assoc., 
Micro Software Div., 7594 San Remo Trail, 
Yucca Valley, CA 92284, (714) 365-9718. 
CIRCLE INQUIRY NO. 268 

Software products for the Apple II include 
Datakeyper, an interactive data management 
system. Query capability is included that 
also allows some basic statistical reporting 
on the data. A flexible report generator 
feature allows the user to custom tailor 
reports. Other features are mailing list pro- 
cessing, sort, list, create, and edit. Book- 
keyper, a basic business accounting system, 
is fully integrated with Datakeyper and pro- 
vides for processing of accounts payable, 
receivables, and general ledger. Personal 
Budgetkeyper includes checkbook manage- 
ment and personal bills as well as expense 
statements and summary reporting. The 
products are available for 5!4-in. and 8-in. 
floppies and Corvus lOM-byte Winchester 
disks. Applesoft, DOS 3.3, or the language 
system are software prerequisites, on a 
minimum hardware of 48K-byte Apple II, 
CRT, and two 5!4-in. floppy disk drives. 
Prices: Datakeyper (diskette version)— $99; 
Corvus lOM-byte version— $449; Budget- 
keyper— $195. ESP Computer Resources, 9 
Ash St., Hollis, NH 03049, (603) 465-7264. 

CIRCLE INQUIRY NO. 269 


Financial planning software that enables 
CP/M based microcomputers to provide 
financial modeling and reporting capabilities 
is a highly expanded computerized columnar 
spread sheet, in concept. FPL (Financial 
Planning Language) can perform such tasks 
as profit and loss forecasts, commercial loan 
evaluations, pro forma statements, product 
line planning, budget planning and consolida- 
tion, product evaluation, cash flow manage- 
ment, real estate acquisition and development 
analysis, acquisition or merger analysis, 
marketing plans and performance, material 
and labor requirements, and captial invest- 



ment analysis. Users can customize work- 
sheets to needs by simply naming rows, 
columns, data relationships and report 
formats. Special report functions allow com- 
bination, extraction and comparison of 
separate sets of data. FPL operates on any 
8080-Z80, Z80A type microcomputer with 
60K memory and Microsoft Basic, version 
5.X— making it applicable to most of the CP/M 
micro systems. The application program 
comes on an IBM format, single density 
diskette. Price: $695. Documentation alone: 
$30. Lifeboat Associates, 1651 Third Ave., 
New York, NY 10028, (212) 860-0300. 

CIRCLE INQUIRY NO. 270 


136 INTERFACE AGE 


CIRCLE INQUIRY NO. 91 


AUGUST 1981 




T£M/TH 


data 

systems 



OUR PRICE 

$2395 


Z89-FA 

List $2895 


Z-89GA 


List $2595, Less Disk $2149 

A-87 Two Drive 

Minifloppy System List $1195 $989 

Z-47DA $3695 

8" Two Megabyte Disk System 

List $3695 $3059 


INTERSYSTEMS 

formerly ITHACA AUDIO 
The new Series II CPU Board features a 4 MHz 
Z-80A CPU and a full-feature front panel. 20- 
slot actively terminated motherboard, with 25 
amp power supply (50/60 Hz operation, incl. 
68cfm fan). DPS-1. CALL 



COMPLETE SYSTEM with InterSystem 64K 
RAM, I/O Board and double density disk 
controller board. Full 1 -year warranty, 

CALL 



CROMEMCO 
SYSTEM ZERO/D 


A complete 64K Computer with Double 
Density Disk Controller List $2995 

OUR PRICES2545 

Companion Disk drive for above — 

Quad Density — Total of 780 Kilobytes of 
storage on the two drives List $1295 

OUR PRICE $1099 

Only $3644 for a complete 64K Disk System 



SUPERBRAIN 

Bv INTERTEC 


64K Double or Quad Density units available. Uses 
two Z-80 CPU’s. Commercial-type terminal with 
12” monitor. Dual double density minifloppies. 
Over 350 kilobytes of storage (twice that with quad 
density drives). Two serial RS232 ports, I/O ports 
standard. Expandable with optional S-100 
interface. Comes with CP/Mtm 2.2 operating sys- 
tem. MiniMicroMart can supply a wide range of 
CP/M development and application software. 

W/64K Double Density, List $3495 . . $2869 
w/64K Quad Density, List $3995 $3395 



HEWLETT 

PACKARD 

HP-41CV 

$ 259 . 


DYNABYTE 


DB 8/1 



DB 8/1-64 - 64K RAM SYSTEM WITH 
Z80 CPU and 2 serial and 1 parallel I/O, 
List $3395, Disc. $2850 0(JR pR|CE $2795 



HEWLETT 

PACKARD 


HP-85 A 



$2749 


DeskTop 

Computer 

List 
$3250 


F.O.B. shipping point. All prices subject to change and all 
offers subject to withdrawal without notice. Advertised prices 
are for prepaid orders. Credit card and C.O.D. 2% higher. 
C.O.D. may require deposit. 


MORROW 

THINKER TOYS® 
DISCUS M26™ 


26 megabytes of 
formatted storage 
List $4,995 


$ 4,199 



- 

THINKER TOYS® 
DISK SYSTEMS 


Now includes CP/M® 2.2 


Discus 2D, List $1 199 $998 

Discus 2D, dual-drive, List $1994 $1669 

Discus 2 + 2, A&T, List $1549 $1299 

Dual Discus 2 + 2, A&T, List $2748 $2299 


A II Morrow floppy disks include CP/M *2.2 
and Microsoft Basic 80 

MORROW 



List $3695 

DISCUS M-10 our price 

10 Megabyte 6QHQK 

Wirchester vOUv^O 


NEW! CR0MIX 
FROM CROMEMCO 

A New UNIX Like 
Disk Operating System, 

With true multi-user, 
multi-tasking capabilities 
List $295 OUR PRICE $249 

NEW! DOUBLE DENSITY 
CONTROLLER BOARD 

FROM CROMEMCO 

With built-in diagnostics 
16 FDC Controller. List $595 OUR PRICE $505 
- WRITE FOR FREE CATALOG - 


Mini Micro Mart, Inc 


1618 James Street, Syracuse, NY 13203 
(315)422-4467 TWX 710 541 0431 

CIRCLE INQUIRY NO. 98 




Low Prices » 

Printers Accessories for Apple Disk Drives 



132 column, 9x9 dot matrix, multiple fonts 


PRM-27080 Save $100.00 Call 

MX-70 

PRM-27070 With Graftrax II Call 

Interface & Cable for Apple $1 10.00 



SPINWRITER - NEC 


65 cps, bi-directional, letter quality printer with deluxe 
tractor mechanism, both parallel and serial interfaces on 
board, 16K buffer, ribbon, print thimble, graphics, micro- 
space justification, data cable, and self test/ diagnostic 


ROM. 

PRD-55511 without 16K buffer ... $2795.00 
PRD-55512 with 16K buffer $2895.00 


PRD-55511 without 16K buffer ... $2795.00 
PRD-55512 with 16K buffer $2895.00 



DISK DRIVES for TRS-80 

23% more storage. 8 times faster, 40 track with free patch, 120 
day warranty. 

MSM-12410C Save $125.00 !!! $325.00 

8" DISK DRIVES for MODEL II 

2 double density drives with cabinet, power supply, & cables 

END-000433 Kit $1050.00 

END-000434 Assembled $1250.00 

WCA-5036A Cable (required) $29.95 


Special Purchase - Save $50.00 

Novation Cat Modem 

•WO hand, ansu’er and originate 


(We have 
only 265 

availible at this 

special price) 

IOM-5200A List price $189.95 $139.95 

D-CAT 300 baud, direct connect modem 

IOM-5201A Special sale price $189.00 

AUTO-CAT Auto answer/ origiate, direct connect 
IOM-5230A Spe cia l sale pric e $239.95 




16K MEMORY UPGRADE 

Add 16K of RAM to your TRS-80, Apple, or Exidy in just 
minutes. We've sold thousands of these 16K RAM 
upgrades which include the appropriate memory chips (as 
specified by the manufacturer), all necessary jumper 
blocks, fool-proof instructions, and our 1 year guarantee. 

MEX-16100K TRS-80 kit $29.00 

MEX-16101K Apple kit $29.00 

MEX-16102K Exidy kit $29.00 

16K RAM Card - Microsoft 

(There is life after 48K) 

MEX-16300A A&T $174.95 


JADE's new dual disk sub-assemblies include: 
Handsome metal cabinet with proportionally 
balanced air flow system, assembled & tested 
dual drive power supply, quiet whisper type 
cooling fan, power-cable kit, lighted power switch, 
approved fuse assembly, line cord, Never-Mar 
rubber feet, and all necessary hardware to mount 
2-8" disk drives - it's all American made , 
guaranteed for six months, and it's in stock! 
Dual 8" Sub-Assembly Cabinet 

END-000421 Cabinet kit $225.00 

END-000420 Bare cabinet $59.95 

Single sided, double density disk drive sub system 

END-000423 Kit w/2 8" drives .... $975.00 
END-000424 A & T w/2 8" drives $1195.00 

Double sided, double density disk drive sub-system 

END-000426 kit w/2 8" drives .... $1495.00 
END-000427 A & T w/2 8" drives $1695.00 

8" DISK DRIVES 

Highly reliable double density floppy disk drives 
Shugart 801 R single sided, double density 


MSF- 10801 R SA-801R $425.00 

Special Sale Price 2 for $790.00 


Z-80* CARD for APPLE 

Two computers in one, Z-80 & 6502, more than doubles the 
power & potential of your Apple, includes Z-80 * CPU card, 
CP M 2.2, & BASIC-80 

CPX-30800A A&T $279.95 


Atari 800 $799.95 


APPLE CLOCK - Cal Comp Sys 

Real time clock w/battery back-up 

IOK-2030A A&T $109.95 

APPLE STICK - Micromate 

Joy stick with pots for Apple II 

SYA-1510A A&T $49.95 


Shugart 851R double sided, double density 

MSF-10851R SA-851R $595.00 

Special Sale Price 2 for $1150.00 

Siemens FDD100-8D2 single sided, double density 

MSF-201120 6 mo warranty ... $385.00 

Special sale price 2 for $750.00 

Qume Datatrak 8 double sided, double density 
MSF- 750080 SA-851R compatible .. $599.95 

Special sale price 2 for $1160.00 

JADE DISK PACKAGE 

Double density controller, two 8" double density floppy 
disk drives, CP M 2.2 (configured for controller), hardware 
and software manuals, boot PROM, cabinet, power supply, 
fan, & cables 

Special Package Price Kit $1395.00 


VISICALC - Personal Sftwr 

The ultimate program for your Apple II 
SFA-24101005M Complete package $139.95 

DOS 3.3 UPGRADE - Apple 

Upgrade your old DOS to the improved 3.3 
IOD-2233A Complete kit $64.95 


DISK DRIVE for APPLE 

5 '4" disk drive with controller for your Apple 
MSM-12310C with controller ...... $475.00 

MSM- 123101 w/out controller $375.00 


8" DRIVES for APPLE 

Controller, DOS, two 8" double densisty drives, cabinet, 
power supply, & cables 

Special Package Price Kit $1399.95 


PRINTER INTERFACE - C.C.S. 

Centronics type I/O card w/ firmware 


101-2041 A A&T $99.95 

AIO, ASIO, APIO - S.S.M. 

Parallel & serial interface for your Apple (see Byte pg 11) 

IOI-2050K Par&Serkit $129.95 

IOI-2050A Par & Ser A & T $159.95 

IOI-2052K Serial kit $89.95 

IOI-2052A Serial A&T $99.95 

IOI-2054K Parallel kit $69.95 

IOI-2054A Parallel A&T $89.95 


A488 - S.S.M. 

IEEE 488 controller, uses simple basic commands, 
includes firmware and cable, 1 year guarantee, (see April 
Byte pg 1 1) 

IOX-7488A A&T $399.95 


Diskettes 


DISKETTES - Jade 

Bargain prices on magnificent magnetic media 
5 l A" single sided, single density, box of 10 

MMD-51 10103 Soft sector ... $27.95 

MMD-51 11003 10 sector $27.95 

MMD-51 11603 16 sector $27.95 

5‘/i" double sided, double density, box of 10 

MMD-5220103 Soft sector $39.95 

8" single sided, single density, box of 10 

MMD-81 10103 Soft sector $33.95 

8" single sided, double density, box of 10 

MMD-8120103 Soft sector $39.95 

8" double sided, double density, box of 10 

MMD-8220103 Soft sector $49.95 


Video Monitors 


13" COLOR MONITOR - Zenith 

The hi res color you've been promising yourself 

V DC-201301 $449.00 

12" GREEN SCREEN - NEC 

20 MHz, P31 phosphor video monitor with audio, 
exceptionally high resolution - A fantastic monitor at a 
very reasonable price 

VDM-651200 12" monitor $259.95 

Leedex / Amdek 

Reasonably priced video monitors 

VDM-801210 Video 100 12" B&W . . $149.9£ 
VDM-801230 Video 100-80 12" B& W $189.9£ 


VDM-801250 12" Green Phospor .... $189.9£ 
V DC-801310 13" Color I $399.9£ 









S-100 CPU 



CB-2 Z-80 CPU - S.S.M. 

2 or 4 MHz Z-80 CPU board with provision for up to 8K of 
ROM or 4K of RAM on board, extended addressing, IEEE 
S-100, front panel compatible. 


CPU-30300K Kit $239.95 

CPU-30300A A&T $299.95 


THE BIG Z* - Jade 

2 or 4 MHz switchable Z-80 * CPU with serial I/O, 
accomodates 2708, 2716, or 2732 EPROM, baud rates from 


75 to 9600 

CPU-3020 IK Kit $145.00 

CPU-30201A A&T $199.00 

CPU-30200B Bare board $35.00 


S-100 Memory 



EXPANDORAM II - S D Systems 

4 MHz RAM board expandable from 16K to 64K 


MEM-16630K 16K kit $275.95 

MEM-32631K 32K kit $295.95 

MEM-48632K 48K kit $315.95 

MEM-64633K 64 K kit $335.95 

Assembled & tested add $50.00 


64K RAM - Calif Computer Sys 

4 MHz bank port / bank byte selectable, extended 
addressing, 16K bank selectable, PHANTOM line allows 
memory overlay, 8080 / Z-80 / front panel compatible. 

MEM-64565A A&T $575.00 


S-100 Disk Controller 



DOUBLE-D - Jade 

Double density controller with the inside track, on board Z- 
80 A*, printer port, IEEE S-100, can function on an 


interrupt driven buss 

IOD-1200K Kit $299.95 

IOD-1200A 8" A&T $389.95 

IOD-1205A 5'/t" A&T $389.95 

IQD-1200B Bare board $65.00 


DOUBLE DENSITY - Cal Comp Sys 

5'//" and 8" disk controller, single or double density, with 
on board boot loader ROM, and free CP/M 2.2* and 
manual set. 

IOD-1300A A&T $369.95 


2810 Z-80* CPU - Cal Comp Sys 

2 4 MHz Z-80A* CPU with RS-232C serial VO port and on- 
board MOSS 2.2 monitor PROM, front panel compatible. 

CPU-30400A A&T $269.95 

SBC-200 - SD Systems 

4 MHz Z-80* CPU with serial & parallel I/O ports, up to 8K 
of on-board PROM, software programmable baud rate 
generator, IK of on board RAM, Z-80 CTC. 


CPC-30200K Kit $339.95 

CPC-30200A Jade A&T $399.95 


CPC-30200A Jade A&T $399.95 



1/0-4 - S.S.M. 

2 serial I/O ports plus 2 parallel I/O ports 


IOI-IOIOK Kit $159.95 

IOI-IOIOA A&T $219.95 

IOI-IOIOB Bare board $35.00 


S.P.I.C. - Jade 

Our new I O card with 2 SIO's, 4 CTC’s, and I PIO 

IOI-1045K 2 CTC's, 1 SIO, 1 PIO . . $199.00 

IOI-1045A A&T $259.00 

IOI-1046K 4 CTC's, 2 SIO's, 1 PIO $259.00 

IOI-1046A A&T $319.00 

IO1-1045B Bare board w/ manual . . . $59.95 
IOI-1045D Manual only $20.00 


Motherboards 


ISO-BUS - Jade 

Silent, simple, and on sale - a better motherboard 


6 Slot (SW x 8%'V 

MBS-061B Bare board $19.95 

MBS-061K Kit $39.95 

MBS-061 A A&T $49.95 

12 Slot (9W x 8%") 

! MBS-121B Bare board $29.95 

I MBS-121K Kit $69.95 

I MBS-121A A&T $89.95 

18 Slot (14‘A" x 8H") 

MBS-181B Bare board $49.95 

MBS-181K Kit $99.95 

MBS-181 A A&T $139.95 


MEMORY BANK - Jade 

4 MHz. IEEE S-100, bank selectable, 8 or 16 bit, 
expandable from 16K to 256K 

MEM-99730B Bare board $55.00 

MEM-99730K Kit, no RAM $219.95 

MEM-16730K I6K kit $249.95 

MEM-32731K 32 K kit $289.95 

MEM-48732K 48K kit $324.95 

MEM-64733K 64K kit $359.95 

Assembled & tested add $50.00 

32K STATIC RAM - Jade 

2 or 4 MHz expandable static RAM board uses 2114L's 

MEM-16151K 16K 4 MHz kit $169.95 

MEM-32151K 32K 4 MHz kit $299.95 

Assembled & tested add $50.00 

16K STATIC RAM - Cal Comp Sys 

2 or 4 MHz 16K static RAM board, IEEE S-100, bank 
selectable. Phantom capability, addressable in 4K blocks 

MEM-16160A 16K2 MHz A & T ... $286.95 
MEM-16162A 16K 4 MHz A&T... $289.95 
MEM-16160B Bare board $50.00 


S-100 PROM Boards 



PB-1 - S.S.M. 

2708, 2716 EPROM board with built-in programmer 

MEM-99510K Kit $139.95 

MEM-99510A A&T $199.95 

PROM-lOO - SD Systems 

2708, 2716, 2732, 2758, & 2516 EPROM programmer 

MEM-99520K Kit $219.95 

MEM-99520A Jade A&T $269.95 

EPROM BOARD - Jade 

16K or 32K uses 2708's or 2716's, IK boundary 

MEM-16230K Kit $79.95 

MEM-16230A A&T $119.95 


Mainframes 


MAINFRAME - Cal Comp Sys 

12 slot S-100 mainframe with 20 amp power supply 
ENC-1 12106 A&T $429.95 


VERSAFLOPPY II - SD Systems 

New double density controller for both 8" & 5 ‘A" 


IOD-1160K Kit $339.95 

IOD-1160A A&T $379.95 


S-100 Video 


VB-3 - S.S.M. 

80 characters x 24 lines expandable to 80 x 48 for a full page 
of text, upper & lowercase, 256 user defined symbols, 160 x 
192 graphics matrix, memory mapped, has key board 


input. 

IOV-1095K 4 MHz kit $345.00 

IOV-1095A 4 MHz A&T $395.95 

IOV-1096K 80x48 upgrade $39.95 


VDB-8024 - SD Systems 

80 x 24 I/O mapped video board with keyboard I/O, and 
on-board Z-80 A*. 

IOV-1020K Kit $399.95 

IOV-1020A Jade A&T $459.95 


VIDEO BOARD - Jade 

64 characters x 16 lines, 7x9 dot matrix, full upper/ lower 
case ASCII character set, numbers, symbols, and greek 
letters, normal/ reverse /blinking video, S 100. 

IOV-1050K Kit $99.95 

IOV-1050A A&T $125.00 

IOV-1050B Bare board $29.95 


2114L Low Power 4MHz 

1-19 20 - 99 100 or more 

$3.35 $2.99 $2.50 


CIRCLE INQUIRY NO. 94 i 


Place Orders Toll Free 

■ Continental U.S. Inside California 

800 - 421-5500 800 - 626-1710 

For Technical Inquires or Customer Service call: 

213-973-7707 


i 

ii 


Computer Products 

4901 W. Rosecrans, Hawthorne , Ca 90250 

TERMS of SALE: Cash, checks, credit cards, or ■ 

Purchase Orders from qualified firms and institutions. I 
Minimum Order $15.00. California residents add 6% 
tax. Minimum shipping & handling charge $3.00. 
Pricing & availibility subject to change 
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FREE CATALOG 

over 150 items 
ORDER TOLL FREE 

( 800 ) 327-7172 

IN FLORIDA (305) 862-6917 
‘nuf said 

The Ultimate TRS-80-Space War Game 
Now Available ... STAR FIGHTER 
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A DIVISION OF SCOTt ADAMS. INC 


BOX 3435 • LONGWOOD FLA 32750 


CIRCLE INQUIRY NO. 86 


Save On Radio Shack® 

TRS-80® 

Computers 

Buy Direct From 

Pan American 
Electronics 

Incorporated 

Discounts • Free Shipping 

TOLL FREE ORDER NUMBER 
• 800 / 531-7466 • 

Texas & Principle No. 512/581-2765 
Telex Number 767339 
Dept. 38, 1 1 1 7 Conway Ave. 
Mission, Texas 78572 

SEE OUR NEW Showroom & Warehouse 
in the Dallas - Ft. Worth Metroplex, 

2912 N. Main, Ft. Worth, Texas 

TRS-80 is Trademark of Tandy Corp, 
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Aug 10-14 Reliability and Life Testing, UCLA campus, 
Los Angeles, CA, short course for engineers and scientists 
involved with the reliability, design, product assurance, quality 
and safety aspects of components, equipment and systems. 
Short Course Program Office, 6266 Boelter Hall, UCLA 
Extension, Los Angeles, CA 90024, (213) 825-1047. 

Aug 10-14 Seminars for the Systems Analyst, Grand 
Portage Lodge and Convention Center, Grand Portage, MN, 
comprehensive courses covering technology and interpersonal 
management skills. Pam Jensen, Executive Development 
Center, 324 Business Administration, 271 19th Ave. S., 
University of Minnesota, Minneapolis, MN 55455. 

Aug 12-15 New York Computer Expo, Sheraton Centre, 
New York, NY, demonstrations of computer equipment aimed 
towards a mixed audience of business, professional and 
personal end users. Five-hour tutorial on business computing 
will be conducted dally. NYCE, 110 Charlotte PI., Englewood 
Cliffs, NJ 07632, (201) 569-8542. 

Aug 18-20 International Symposium on Electromag- 
netic Compatibility, U. of Colorado, Boulder, CO, providing 
information on how to measure and ameliorate problems of 
unwanted electromagnetic radiation in manufacturing elec- 
tronic products. Charlotte Tyson, EMC ’81, IBM, P.O. Box 
1900, Boulder, CO 80302, (303) 447-5072. 

Aug 26-29 National Small Computer Show, New York 
Coliseum, New York, NY, lectures, seminars, and exhibitions 
of microcomputer equipment. NSCS, 110 Charlotte PI., Engle- 
wood Cliffs, NJ 07632, (201) 569-8542. 

Aug 28-30 Personal Computer Arts Festival, Philadelphia 
Convention Center, Philadelphia, PA, discussions and 
displays of computer usage in the arts, including music 
synthesis, composition tools, digital sound synthesis, signal 
processing, video, film, sculpture. PCAF-81, Box 1954, 
Philadelphia, PA 19105. 

Sep 1-3 Computerized Office Equipment Expo, Civic 
Center, Atlanta, GA, displaying new equipment for data and word 
processing, information management, telecommunications, 
records storage/retrieval and micrographics. Also held Oct 
20-22 at Astrohall in Houston, TX and Apr 6-8 ’82 at O’Hare 
Exposition Center, Rosemont, IL. Cahners Exposition Group, 
222 W. Adams St., Chicago, IL 60606, (312) 263-4866. 

Sep 10-12 Personal Computer World Show, Cunard 
Hotel, Hammersmith, London, England, demonstrations and 
discussions on wide variety of small computer systems. 
Timothy Collins, Personal Computer World Show, 1 1 Man- 
chester Sq., London WIE 2QZ, England. 

Sep 14 Invitational Computer Conference, Boston 
Marriott, Newton, MA, seminar/display directed towards the 
needs of quantity buyers of computer and peripheral 
equipment. Also held: Oct 1 , Radisson South, Minneapolis, 
MN; Oct 27, Sheraton Hotel, Valley Forge, PA; Oct 29, 
Tyson’s Marriott, Washington, DC. B.J. Johnson & Assoc., 
2503 Eastbluff Dr., Suite 203, Newport Beach, CA 92660, 
(714) 644-6037. 

Sep 14-17 Software Info ’81, Merchandise Mart Expo- 
center, Chicago, IL, talks and demonstrations on increasing 
productivity through packaged software. Software Info, 1730 
N. Lynn St., Suite 400, Arlington, VA 22209, (703) 521-6209. 
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Sep 15-17 Wescon ’81, Brooks Hall and Municipal Audi- 
torium and Hilton Hotel, San Francisco, CA, conferences and 
demonstrations on aerospace avionics, data communications, 
components and devices, consumer electronics, energy, 
medical electronics, and office automation. Electronic Con- 
ventions, Inc., Suite 410, 999 N. Sepulveda Blvd., El Segundo, 
CA 90245, (213) 772-2965. 

Sep 15-24 Machine Tool Fair, Hanover Fairgrounds, 
Hanover, Germany, more than 1,700 exhibitors from 80 
different countries presenting new developments in machine 
tools and general metalworking technologies. Hanover Fair 
Informations Center, Box 338, Whitehouse, NJ 08888, 
(800) 526-5978. 


Applied Arts and Technology, Box 631, Station A, 
Scarborough, Ontario, Canada, M1K 5E9. 


Sep 21-23 Structured Information Systems Seminar, 

series of two-and-a-half day seminars designed for DP/MIS 
management; focusing on a structured approach to information 
systems planning. Susan Shaw, InfoCom, MRB Box 125-17, 
Bangor, ME 04401, (207) 947-6886. 

Sep 21-25 Convention Informatique 1981, Palais des 
Congres, Paris, France, discussions on office automation and 
telematics, legal, economic and social aspects of computer- 
ization. Secretariat de la Convention Informatique 4, Place de 
Valios, 75001 Paris, France, telephone (01) 261.52.42. 


Sep 16-18 Integrated Management Systems Seminar, 

Holiday Inn at O’Hare Airport, Schiller Park, IL, course on 
improving management skills, tailored to the needs of the 
electronics industry. EIA Education, Suite 405, 2001 Eye St. 
N.W., Washington, D.C. 20006. 


Sep 21 Robotics course, Centennial College, Ontario, 
Canada, first in a series of ten-week courses running through 
November. This course covers the usage of robots in industry. 
Other courses and beginning dates: digital logic and micro- 
processors, Sep 22; history of programmable controllers, 
Sep 23; Intel 8080 and 8085 microprocessors, Sep 24. Co- 
ordinator of Technical Programs, Centennial College of 


Sep 21-25 International Switching Symposium, Hotel 
Bonaventure, Montreal, Canada, discussions on telecom- 
munications switching, including representatives from around 
the world. International Switching Symposium, P.O. Box 56, 
Station “lie des Soeurs”, Verdun, Quebec, Canada H3E 1 J8, 
(514) 761-5831. 


Sep 22-24 National Electronics Packaging and Produc- 
tion Conference, O’Hare Exposition Center, Rosemont, IL, 
more than 275 displays relating to the design processing and 
manufacture of printed circuit boards and microelectronic 
devices. Cahners Exposition Group, 222 W. Adams St., 
Chicago, II 60606, (312) 263-4866. 


Olympic 



Main Showroom & Offices: 
216 South Oxford Avenue 
Los Angeles, CA 90004 
WE HONOR 

VISA and MASTERCHARGE 


TELEX: 67 34 77 
ORDER DESKS open 7 Days a Week! 
7:00 AM to 7:00 PM Mon thru Sat 
Sunday Noon to 5:00 PM 
Order Desks: (213) 739-1130 
TOLL-FREE TOLL-FREE 

(outside Calif.) (within Calif.) 

800 - 421-8045 800 - 252-2153 


Thp% HEWLETT 
mitiM PACKARD 



Retail Your Cost 

HP 85 Microcomputer 

3250.00 

2495.00 

HP 83 Microcomputer 

2250.00 

1795.00 

16K Exp-Memory Module 

295.00 

259.95 

Graphics Plotter 7225 

2450.00 

2089.95 

Personality Mod. for 7225 

750.00 

679.95 

2631 B Impact prnter/hvy dty 

3950.00 

3295.00 

Option 020 for 2631 B 

150.00 

129.95 

8 Disk Drives to choose from 



82902S 

1300.00 

1149.95 

9895A 8" Dual Drive 

6850.00 

5595 00 

Graphics Tablet 9111 A 

2050.00 

1699.95 

HP 41CV New 2.2K bytes mem 325.00 

259.95 

HP 41 C Calculator 

250.00 

188.95 

Card Reader for 41CV/C 

215.00 

168.95 

Printer for 41 CV/C 

385.00 

284.95 

Optical Wand for 41 CV/C 

125.00 

97.95 

Quad Ram equals 4 Mem. Mod 

s 95.00 

84.95 

Memory Modules for 41 C 


26.95 

HP 97 Progrmble Printer 

750.00 

579.95 

HP-67 Progrmble Calculator 

375.00 

297.95 

HP 34C Progrmble Scientific 

150.00 

117.95 

HP 38C Progrmble Bus. R/E 

150.00 

119.95 

HP 32E Adv. Scientific 

55.00 

48.95 

HP 37E Business Mgmt 

75.00 

58.95 

We carry a large inventory 

of Libraries, 

accessories and supplies. 




Write & request our FAMOUS Catalog! 
Hundreds & hundreds of products-from many 
manufacturers such as SONY, CASIO, VICTOR, 
C00E-A-PH0NE, MATTEL, SHARP, CANON 
and on and on. . .too many to list here! 


All goods subject to availability; this ad super- 
sedes all previous ads; we are not responsible 
for typographical errors; we will meet or beat 
any advertised prices if the competition has 
the goods on hand. 

Minimum shipping and handling $4.95. 

All orders subject to verification and acceptance. 


Icippkz computer 

™We are an AUTHORIZED SERVICING 
APPLE DEALER 


the best price in America 


16K-32K-48K-96K-128K 
Drive with controller DOS 3.3 and others. 
80 column cards 
Dow Jones & Quote Reporter 
DC Hayes Micromodem II 
and others. . . 

Graphics Tablet 
Pascal and Fortran 
Languages 

VisiCalc and more and more 

APPLE III 96K and 1?8K 
Ask for Package One to Three 


Texas Instruments 

Tl 99/4 Home Computer 950.00 449.95 
★ FREE SI 00.00 worth of software/goods 
from Texas Instruments with purchase of 
Tl 99/4. Offer ends June 30, 1981. 

10" Color Monitor for 99/4 650.00 319.95 

32K Exp. Mem. Module 399.95 314.95 

Extended Basic, a MUST for 100.00 
32K Module 
Speech Synthesizer 
Disk Memory Drive 
RF Modulator 

Telephone Coupler (Modem) 

Printer (solid state) 


75.00 

150.00 129.95 

500.00 397.95 

69.50 49.50 

225.00 189.95 

400,00 319 .95 

Tl 59 Progrmble Calculator 295.00 199.95 

TI 58C Progrmble Calculator 130.00 93.95 

PC 100C Prntr/Plotr for 59/58 225.00 149.95 

TI-57 Scientific Calculator 99.95 39.95 

MBA Finance & Business 70.00 51.95 

Tl Investmt Analyst 65.00 46.95 

Tl 55 Slide Rule 40.00 32.95 

Tl-Progrmr Hexidecml/Octal 65.00 48.50 

We carry a large inventory of software, 
accessories and supplies. 


Professional Computers Retail Your Cost 

C8POF-48K 3295.00 2995.00 

• Dual 8" Drives • 64 col x 32 line/color 

• .7 MIPS PAST' »Many more stndard features 

Fortran & Pascal available 
Many other OSI products available 
-at discounted prices, of course ! 



ATARI, 


CALL US" 

Special Prices! 


PERSONAL COMPUTER 
800 16K bytes of RAM 1080.00 759.95 

410 Program Recorder 90.00 79.95 

810 Disk Drive 600.00 469.95 

825 Printer (80 col 999.95 779.95 

Centronic 737) 

820 Printer (40 col impact) 450.00 359.95 

830 Acoustic Modem 200.00 159.95 

850 Interface Module 220.00 179.95 

Atari VisiCalc 200.00 169.95 

Large inventory of software and accessories. 
★★★★★SPECIAL! ATARI 400 (16 K)* *hhhh* 
Retail: $595.00 Your L OW Cost: $339 .95 


PRINTERS 

• DIABLO (Letter Quality) 
630 R102 bi-directnal/tractors 
1 640 K 109 keyboard, tractors 
630 RO Receive only 
1650K136 keyboard/tractors 

• CENTRONICSdot matrix 
700 9 Parallel, heavy duty 
704 9 Serial, heavy duty 
737 1 Parallel 

737 3 Serial 
704 11 Parallel 
P I Electrostatic 

• PAPER TIGER 
445G with Graphics 
460G with Graphics 
560G New full si 2 e 

• EPSON 

MX 80 Impact 
MX 70 Impact 


Retail Your Cost 

2965.00 2699.00 

3072.00 2899.95 

2710.00 2499.95 

3220.00 2999.95 

1460.00 1199.95 

1795.00 1599.95 

995.00 799.95 

1045.00 899.95 

1870.00 1695.00 

495.00 189.95 

795.00 695.00 

1394.00 1195.00 

1695.00 1399.00 


645.00 499.95 

500.00 399 95 


NEW! From Tl-Series 10 995.00 795 00 

Personal Information Terminal 

• Internal direct-connect modem 

• 5'/j" dia. non glare screen 

• 40 col. by 24 lines-up to 960 
characters displayed 

• EIA RS 232-C interface 

• Aux. port for optional hard 
copy print applications 

WE ALSO HAVE . . . 

• NOVATION Modems Retail Your Cost 

CAT 199.95 159.95 

D-CAT 199.95 159.95 

APPLE CAT Direct connect 349.95 314.95 

• SANYO Monitors 

High Resolution, Number 1 seller! 

13" Color (new) high quality 550.00 399.95 

12" Green Phosphorous 360.00 239.95 

12" Black and White 340.00 219.95 

15" Black and White 370.00 239.95 

9" B/W the best seller! 235.00 149.95 

• HAZELTINE Video Display Terminals 

• SHUGART Disk Drives 

• DEC VT100 8. VT103 

Call us for your DISCOUNTED price TODAY!^ 


HEWLETT-PACKARD • Tl • DIABLO • PAPER TIGER • APPLE • ATARI • OSI 
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Fortran 77— Language and Style 

by Michael J. Merchant 

Wadsworth Publishing Co., Belmont, CA 

Reviewed by David D. Busch 

This book is more than an easy-to-understand introduction 
to Fortran. It is a concise guide to the basics of structured 
programming and style. Computer neophytes who are learning 
Fortran 77 as a first language can start their involvement in 
the field well-grounded in good programming habits. Those 
already proficient in Basic or some other high-level language 
will find a wealth of valuable tips that will help them, even if 
they never write a line of Fortran. 

Merchant is an excellent teacher as well as computer 
scientist. This is both text and reference manual, workbook 
and guidebook. Despite Fortran’s utility as a mathematical 
tool, a heavy math background is not needed to absorb 
the language. 

Individual chapters are designed for structured learning. 
Concepts are introduced one at a time, and summarized 
throughout the chapter. After a given page has been looked 
over, the student can examine the boxed recap and, if it 
makes sense, move on to the next topic. 

A general summary at the end of the chapter, a vocabulary 
list, and a series of exercises provide the reader with a simple 
self-testing method of double-checking to see if everything 
is understood’. 

Those who have confined their efforts to Basic in the past 
will find that discovering Fortran through this study guide is a 
little like learning Latin. The perspective gained from learning 
another high-level language deepens one’s appreciation of 
Basic’s strengths and limitations. Merchant provides this 
insight in neat, easy-to-absorb Fortran packages. 

447 pages $15.95 

The Micro Millennium 

by Christopher Evans 

Washington Square Press, New York, NY 

Sages of the previous century predicted the coming of the 
automobile— but traffic jams and smog caught everyone by 
surprise. Foretelling upcoming technological advances, 
whether they are television or teletext, is easy. Arriving at 
sound conclusions as to how they will affect us is something 
else again. 

In this book, Christopher Evans attempts to show how the 
proliferation of microprocessors in the 1980s will revolutionize 
politics, education, economics, and change the very quality 
of our lives. Though elements of the cashless society, robot 
assembly-line workers, and computer-aided instruction are 
already upon us, Evans seems to be one of the few who have 
thought these concepts through to some logical conclusions. 

For example, he feels that when electronic funds transfer 
supplants paper money entirely, one result will be a sharp 
reduction in the crime rate. Most large-scale illegal businesses 
rely on tax evasion and the unrecorded transfer of paper 
money to keep their operations under cover. Casual criminals 
will be hit just as hard, as home security systems become 
commonplace and sophisticated, and even our credit cards 
take on a low order of intelligence. 

The book is divided into sections, dealing with the growth 
of computers in the past, present, and short-, medium-, and 
long-term futures. Though written for the layperson, even 
well-read computer hobbyists will find the discussions 
informative, for Evans tackles some complex topics. He 
builds a background for the development of the micro- 
processor by explaining how the first computing machines 


were built by Pascal, Babbage, and Hollerith. A whirlwind tour 
through the 30s, 40s, and 50s brings the reader to the 
modern age of computers. 

There Evans delves into the technological advances we 
can expect in the future. Anecdotes and analogies bring many 
of his points into sharp focus. To illustrate just how compact 
computers of the future can become, the author recounts 
how he was proudly displaying a microprocessor chip to some 
friends when it slipped from a pair of tweezers to fall to the 
top of his dishelved desk — never to be found again. Also 
explored are robots, artificial intelligence, and a host of 
political and social issues. 

Evans, a well-known computer scientist and experimental 
psychologist, has produced a fascinating look at the future of 
microprocessors. Though he died in 1979, shortly after this 
book was written, his vision rings true in 1 981 . — DDB 

308 pages $3. 50 

6809 Microcomputer Programming & Interfacing 
with Experiments 
by Andre C. Staugaard, Jr. 

Howard W. Sams, Indianapolis, IN 

Reviewed by Dennis Doonan 

This is an instructional text and application handbook for 
the advanced 6809 microprocessor. Its clear discussions 
include examples, illustrations and numerous review questions. 
While it assumes a basic knowledge of the 6800, its readable 
style presents little difficulty for anyone with some micro- 
computer background. It provides a sound understanding of 
the 6809. 

The first half of the book discusses software and architec- 
ture. It begins with a discussion of the evolution of the 6800 
into the next generation 6809. An overview of 6809 hardware, 
architecture and software is developed and expanded. The 
6809 is compared to the 6800 and its improvements are 
described in detail. 

Much of the 6809’s power comes from its additional 
addressing modes. This book provides an understanding of 
these modes so the reader can fully utilize its power. The 
additional addressing modes for each instruction add power 
and versatility not found on the 6800. Tables summarize the 
instructions and addressing modes. 

The second half deals with hardware and interfacing. A 
functional description of each pin leads the discussion. 
Input/output concepts and interrupts are presented with 
timing diagrams and flowcharts. Since the 6809 is a systems 
device, the discussions concentrate on system applications. 

A minimum system is developed, then expansion is 
described. Hardware and software for a simple data acquisition 
system is designed around the 6809. The interfacing discus- 
sions include both the new and the existing 6809 family 
support devices. 

270 pages $13.95 

Basic Business Software 
by E. G. Brooner 

Howard W. Sams, Indianapolis, IN 

Reviewed by Rocky Smolin 

This book is a very successful attempt to demystify the 
small computer system. It provides insight into how good 
business software is designed, so small business operators 
can effectively evaluate the wide variety of available software. 

Assuming little knowledge on the part of the reader, Brooner 
begins with fundamental information— what exactly consti- 
tutes a small business system, how businesses benefit from 
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computerization, the fundamentals of software (languages, 
operating systems, etc), a little information on how to choose 
appropriate business software, and a description of how 
programs are put together. 

Next he discusses the information storage and retrieval 
topics common to all software— how data is stored, how disks 
work, file structures, and the like. Details of specific business 
applications— inventory control, payroll, general ledger, and 
word processing are included. The final chapter introduces 
the ideas of business modeling and simulation. 

The book is written in a simple, comprehensible fashion. 
Included are several complete business programs, along with 
flowcharts and documentation. It provides an excellent, if 
somewhat simplistic, introduction to the world of small 
business computing. This reviewer would have liked to see a 
more indepth discussion of each application, additional 
chapters on accounts receivable, accounts payable, order 
entry, and purchasing systems, as well as leads on where and 
how to shop for business software. 

140 pages $9.95 

RECENT BOOKSHELF ADDITIONS 

Why Do You Need a Personal Computer? 

by Lance A. Leventhal 

John Wiley & Sons, Somerset, NJ $8.95 

Using Microcomputers in Business: 

A Guide for the Perplexed 


by Stanley S. Veit 

Hayden Book Co., Rochelle Park, NJ $9.95 

Pet Interfacing 

by Janies M. Downey and Steven M. Rogers 

Howard Sams, Indianapolis, IN $16.95 

Man-Machine Systems 

by Thomas B. Sheridan and William R. Ferrell 

MIT Press, Cambridge, MA $1 2.50 

Data Communications: A User’s Guide 

by Kenneth Sherman 

Prentice-Hall, Englewood Cliffs, NJ $21 .95 

The Apple II User’s Guide 

by Lon Poole , Martin McNiff and Steven Cook 
Osborne/McGraw Hill, Berkeley, CA $1 5 

Business System Buyer’s Guide 

by Adam Osborne and Steven Cook 

Osborne/McGraw Hill, Berkeley, CA $7.95 

CBasic Software Directory 

Compiler Systems, Sierra Madre, CA $1 4.95 

Guide to Systems Applications 

by John P. Grillo and J. D. Robertson 

Wm. C. Brown Co., Dubuque, IA $1 7.95 


ADD DISK DRIVES TOYOUR 
MODEL III AND MODEL I 



$599 

(includes Disk Drive) 


Fully compatible with Radio Shack’s operating system 
TRSDOS. 

• One, two, three, four drive configurations. 

• 134K to over 1 Meg of storage 

• 40 track and 80 track available 

• 90 day warranty, 100% parts and labor 

• Extended warranty available 

Complete upgrade includes one mini-disx drive, power 
supply, controller, and mounting hardware. IMMEDIATE 
DELIVERY. 



OUR 

PRICE 

RADIO 

SHACK 

SAVINGS 

Complete one drive kit 

$599. 

$849. 

29% 

Additional internal drive 

265. 

399. 

34% 

External drive 

299. 

499. 

32% 

80 track drives (inc. patch) add 195. ea. N/A 


16K memory 

(required to use drives) 

49. 

119. 

59% 

Model III 32K w/VR Data 
two drive assembly 

1812. 

2380. 

24% 

RS232 Adapter Board 

75. 

99. 

25% 



Hi $299* 

We’ve broken through the three hundred dollar barrier. 

• Fully compatible with TRSDOS™ 

• Fully compatible with RS Drives 

• Easy plug-in installation 

• Rigid extender board 

• 90 day warranty — 100% parts and labor 

• Extended warranty available — $45/year 

• Choice of Tandon or MPI drives 

• Includes power supply, enclosure, single sided — 
40tk drive and EXTENDER BOARD 

1 sided 80tk -$419 2sided40tk-$419 

2 sided 80tk - $549 

MONTHLY SPECIALS 

Centronics 739 $750.00 

Microline 80 $425.00 

Lexicon Modem $135.00 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE / 

PUBLISHED PRICE REFLECTS CASH DISCOUNT 

VR Data, a manufacturer of innovative computer products, is known worldwide 
for quality, dependability and prompt, personal service since 1972. 


WE DISCOUNT RADIO SHACK & OTHER COMPUTER PRODUCTS 

To order call toll free (800) 345-8102, or (215) 461-5300 in PA. 





^ydJ3lco,p 


VR Data Corporation • 777 Henderson Boulevard • Folcroft, PA 19032 
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Free Literature 

Audio and general purpose connectors and AC 

receptacles are detailed in 36-page catalog. Catalog no. 
C502f includes product descriptions, full engineering 
specifications, detailed drawings, and mating charts 
showing connecting compatibility with similar products. 
Included are such products as Tini Q-G miniature 
connectors and accessories; Q-G audio connectors 
including a variety of panel and wall plate receptacles, 
adapters, inserts and accessories; Slim-Line audio 
connectors and accessories; various other microphone 
connectors, CB connectors, and phono plugs and jacks; 
as well as AC receptacles for electrical/electronic 
applications. Switchcraft, Inc., 5555 N. Elston Ave., 
Chicago, IL 60630. 

CIRCLE INQUIRY NO. 201 

HOC interface, a standardized fiber optic system 
developed by ITT Cannon Electric, Honeywell and 
DuPont, is detailed in a 4-page publication. Brochure 
HDC-1 includes 10 color photographs of the compatible 
cable/connector/diode hardware used in high density, 
single or multichannel applications. Also included is 
information on materials, performance data, outline 
dimensions, termination tooling, and instruction on how 
to order either the complete link or separate com- 
ponents. ITT Cannon Electric, 666 E. Dyer Rd., Santa 
Ana, CA 92702. 

CIRCLE INQUIRY NO. 202 


Distributed processing is discussed in 32-page 
booklet. The publication presents history of Digital 
Equipment Corp’s experience in interactive computing, 
its long-standing involvement with education, and sum- 
maries of the company’s computer hardware, software, 
communications, service and support for academic and 
administrative environments. Brochure EA 19160-87, 
Printing and Circulation Services, Digital Equipment 
Corp., 444 Whitney St., Northboro, MA 01532. 

CIRCLE INQUIRY NO. 203 

Digital storage oscilloscope is described in 4-page 
bulletin. The device is for capturing transient, recurrent 
and long-term events in electrical, electromechanical, 
medical and physical testing applications. Complete 
specifications, operational details, illustrations and 
optional accessories are given in Bulletin 449-1 7. Gould 
Inc., Instruments Div., 3631 Perkins Ave., Cleveland, 
OH 44114, (216) 361-3315. 

CIRCLE INQUIRY NO. 204 

Guide to software, systems and information sources 
in CAD/CAM (computer-aided-design/computer-aided- 
manufacturing) is presented in the Harvard Newsletter 
on Computer Graphics. The guide contains descriptions 
of source materials providing the name of each supplier, 
including a complete mail address, person to contact 
and telephone number. The intent is to help CAD/CAM 
suppliers and users to track recent offerings in the 
field. Write on letterhead, enclosing a self-addressed 
envelope, pre-stamped ($.36). CAD/CAM Guide, c/o 
The Harvard Newsletter on Computer Graphics, Service 
Dept., P.O. Box 89, Sudbury, MA 01776. 

CIRCLE INQUIRY NO. 205 


— MARYMAC INDUSTRIES, INC.' 

In Texas, Orders, 21969 Katy Freeway 

Que i 7°3.3 92 -0747 ,ers Katy (Houston) Texas 77450 


To Order 
1-800-231-3680 
800-231-3681 


SAVE BIG DOLLARS ON ALL TRS-80® HARDWARE & SOFTWARE 

TRS-80® by Radio Shack. Brand new in cartons delivered. Save state sales tax. Texas residents, 
add only 5% sales tax. Open Mon-Sat. 9-6. We pay freight and insurance. Come by and see us. 
Call us for a reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas. 


WE OFFER ON 
REQUEST 

Federal Express 

Houston Intercontinental Airport 
Delivery 

U.P.S. BLUE 

References from people who have 
bought computers from us probably 
in your city 

ED McMANUS 


0 

0 

0 

0 





In stock TRS-80 Model 
II and III 

No Tax on Out of Texas Shipments! 

Save 

10 % 15 % 

OR MORE 

Model III In Stock 


WE ALWAYS 
OFFER 

0 NO extra charge for Master Charge or Visa 

0 We use Direct Freight lines. No long waits 

0 We always pay the freight and insurance 

0 Toll free order number 

0 Our capability to go to the giant TRS-80® 
Computer warehouse 5 hours away, in 
Ft Worth, Texas, to keep you in stock. 

® TRS-80 is a Registered Trademark of Tandy Corp. 

JOE McMANUS 
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FUTRA COMPANY 
P. O. BOX 4380 
DEPARTMENT I 
TORRANCE, CA 90510 

(213) 370-2933 

CIRCLE INQUIRY NO. 93 


APPLE II PLUS 
COMPUTER 



NORTHSTAR 
HORIZON II 

• 32 K Dual Density $2295.00 

• 32K Quad Density . 2695.00 

• 32 K Ram 450.00 


ATARI 800 
Personal Computer 

16K Color 


Hewlit Packard 

HP85 Desk Top 
Computer 

$2650 

Self contained unit includes: Console. 
CRT. Printer, Tape Recorder. Comes 
with BASIC and is compatible with 
a variety of HP peripherals. Call or 
write tor more information. 


APPLE II Software 


• Apple Adventure . . . $22.00 

• Apple Bowl 15.00 

• Shell Games 27.00 

• Dos 3.3 55.00 

• Dos Tool Kit 70.00 

• Apple Fortran 175.00 

• Apple Pilot 135.00 

• Apple Plot 70.00 

• The Cashier 199.00 

• the Controller 550.00 

• Apple Writer 59.00 

• Tax Planner 109.00 


CCS SI 00 
MAINFRAME 

MODEL # 2200 



12 Slot Mother Board. Active 
Ternination. card guides. Power 
Supply with +&-16V & 4 AMPS and 
8V & 20 AMPS, assembled and tested 


TARBELL 
SI OO Z80 CPU 

WITH MEMORY 
MANAGEMENT 

$399.00 


• 48 K Apple II ....$1169.95 

• Disk II W/Int 525.00 

• Disk II 455.00 

• Graphics Tablet 650.00 

• Language System . . 395.00 

• Parallel 1/0 149.00 

• H.S. Serial 159.00 

• Centronics 1/0 179.00 

• Integer Firmwar 152.00 

• Applesoft Firmw . . . 152.00 

• Communications ... 179.00 

» Silentype 519.00 

• Sup R Mod 29.00 


VIDEX VIDEOTERM 

80X24 


$785 



Includes: Computer, basic 
cartridge, programming manual, 
operators manual, RF Mod/Switch. 


CCS GPIB IEEE 
(488) Interface 


MICROSOFT Z80 
SOFTCARD 

with MBasic and CP/M 

$259 

Now you can run Z80 or 8080 
software on your apple. Includes 
card, Diskette, and manuals for 
the CP/M and MBASIC. 


CCS S-100 
FLOPPY DISK 
CONTROLLER 

MODEL 2422A 


Dynamic mapping of logical to 
1 megabyte of physical memory 
in 4K blocks. Designed to 
implement multiuser operating 
system such as the MP/M. 
Includes two serial 1/0 ports. 


CCS Intergrated 
Computer 

MODEL # 2210A 

$1799 

Mainframe, Z80 CPU, 64K 
memory, Disk Controller, RS232 
cable, flopy disk cables, CP/M2.2. 
Integrated, tested and shipped 
with cables installed. 


CORVUS 
HARD DISK 

10 MEGABYTE 

$4350 

Winchester drive for Apple or 
SI 00 computer. Please specify. 


CCS S-100 
64K Dynamic Ram 

MODEL 2065A 



The 2065 provides your S-100 
system with 64K of fast, reliable 
memory. Compatible with the IEEE 
proposed STD. Features 4116-Type 
dynamic rams, use with A 4 
MHZ CPU. 


CCS S-100 Boards 

• 2032A 32K Static Memory $544.00 

• 2501A Motherboard $109.00 

• 271 OA 4-Port Serial . $260.00 

• 271 8A Serial/ 

Parallel Interface $275.00 

• 2720A 4-Port Parallel 1/0 $194.00 


SANYO 12” 
Green Screen 


Display 

$279 

3X12 Dot Matrix with upper and lower 
:ase and graphics capability. Use 
with Z80 business software on your 
\pple with the Z80 softcard 


Card 

MODEL # 7490 

$249 

Up to 15 interconnected controllers, 
talkers, and/or listeners can be 
interfaced. Controls counters, signal 
generators, digital Multimeters, color 
graphics ETC. Includes 3 FT cable. 



CCS SI 00 
Z80 CPU 

MODEL # 2810A 

$249 


in board serial I/O, on board 2K 
!om monitor, power on jumps, full 
uffering of data and address lines, 
ssembled and tested. 





— 


MICROSOFT 16K 
RAMCARD 
$159 

idd 16K of Ram to your 48K 
pple. Use it to load Intger, 
Applesoft or MBASIC. Perfect for 
se with the Z80 softcard and 
1BASIC. 


CCS Apple Boards 

• 7114A 12K Prom . $ 69.00 


• 7424A Cal/Clock .... 99.00 

• 7440A Prog Timer . . 89.00 

• 7470A A/D Conv .... 95.00 

• 771 0A Serial Asyn . 129.00 

• 7712A Serial Sync . 149.00 

• 7720A Parallel 99.00 

• 7728A Centronics . . . 99.00 

• 781 IB Arith Proc .325.00 


Mountain 
Computers Inc 


• Romplus $169.00 

• Romwriter 149.00 

• Music System 495.00 

• Apple Clock 249.00 

• 100K Day Clock ... 309.00 

• Intro I System 244.00 

• X/10 Control 179.00 

ABT 10 Key Pad $115.00 

ABT Bar Wand $175 00 

DC Hayes Mod II .... $335.00 


Supports up to four drives in any 
combination of 5” and 8" single- 
or double-sided drives, reads and 
writes soft-sectored diskettes formatted 
to the IBM* standards for single- 
and double-density diskettes, and 
come fully supported with Rom- 
Resident firmware and a copy of 
CP/M* 2.2 on disk. 


MICROMATION 
SI 00 Z80 CPU 
With 

64K Memory 
$1895.00 

Use multiple CPU’S in a single 
SI 00 mainframe to provide each 
user with a dedicated CPU with 
64 K of memory. 


TELEVIDEO CRT 

MODEL # 920C 

$895.00 


Research Science 
Inc Peachtree/40 
Software 


■ General Ledger . . . $219.00 

■ Accts Receivable . . 219 00 

Accts Payable 219.00 

Payroll 219.00 

Inventory 219.00 

Mailing List 219.00 


Personal Software 
for Apple II 

• Visicalc 3.3 $175.00 

• CCA Data MGT . . . 84.00 

• Desk Top Plan II . 185.00 


Scotch Diskettes 

Box of 10 

Soft, 10 or 16 Sector 

5 %" o. 10 or 16 $27.00 

8 • SS/SD o Sec 31.00 

SS/DD 0 Sec 37.00 

DS/DD No Sec 44.00 

5 V<" Sleeves (10) $6.95 


TARBELL 
SIOO BOARDS 

32K Static Ram 

Floppy Disk Interface $649.00 
Double Density $445.00 


EPSON MX80/FT 
PRINTER 

DOT MATRIX 


$CALL 



9X9 Dot Matrix printhead offers 
40, 60. 80, 132 column with multiple 
Font capabilities. 50 million character 
life printhead can be replaced for less 
then $30. Requires parallel interface. 

Epson/Apple MX80 
Interface $99 


TEXAS 

Instrument Printer 

MODEL # 820 R/O 

$1795.00 


Monitor 

FUTRA PRICE $285 



800 Line Resolution monitor with 
green phosphoric screen tor pleasant 
viewing. Perfect for new 80 by 24 
video boards. 

Sanyo 9” 

B&W Monitor . . . $190.00 

I ppHpv 1 O m 

B&W Monitor ...$155.00 


Shugart Associate 
801 /R Disk Drives 

INCLUDES: Power Supply, 
Case, Cable, and Doc- 
umentation. 

1 DRIVE $795.00 

2 DRIVES $1195.00 


TRADEMARKS 
CP/M -Digital Research 
Apple 11-Apple Computer Inc. 
Peachtree- Retail 

Sciences Inc. 


Mail Order Terms of Sale: Price based on prepaid orders. NO COD’s. Visa or 
Master Charge orders add 3% to purchase price. Allow 14 working days for 
personal and company checks to clear. Order under $100.00 add $3.00 for 
shipping and handling. All orders (unless specified in ad) within Continental 
U S. shipped U.P.S. no charge. AP0 or out of Continental U S. write or call 
for shipping charges. All prices subject to change and all offers subject to 
withdrawl without notice. CA residents add 6% sales tax. 



About Sorts 

continued from page 69 

The 10 must travel through each element position to 
reach its proper place in the list. 

Consider a sublist made up of the 1 st, 4th, 7th, 1 0th, 
and 1 3th elements. 

34 53 73 33 31 11 56 16 30 86 45 64 10 

34 33 56 86 10 

Sort this list, using the Insert sort of method four and 
put the elements back. 

10 33 34 56 86 

10 53 73 33 31 11 34 16 30 56 45 64 86 

This results in four exchanges instead of the original 
1 2, to move the 1 0 to its proper position in the list. This 
method permits an element in the list to make jumps 
across many element positions. 

Form a sublist of the 2nd, 5th, 8th, and 11th 
elements, sort the following sublist using method four 
and replace into the full list. 

10 53 73 33 31 11 34 16 30 56 45 64 86 

53 31 16 45 

16 31 45 53 

10 16 73 33 31 11 34 45 30 56 53 64 86 

Another sublist of the 3rd, 6th, 9th, and 12th 
elements follows. 

10 16 73 33 31 11 34 45 30 56 53 64 86 

73 11 30 64 

11 30 64 73 

10 16 11 33 31 30 34 45 64 56 53 73 86 

Since a sublist containing the 4th element also 
contained the 1st element, no further sublists need be 
formed. Using method four to sort this resulting list, 
fewer swaps are necessary than with the original list. 
The intermediate process moved most elements much 
closer to their final position in the list. The general form 
of this method is to find a convenient increment for the 
elements to be sorted over, then reduce the increment 
and sort again. The process is repeated until the 
increment is one, at which time the process is the 
Straight Insert Sort of method four. This method was 
called a Diminishing Increment Sort by its author, 
Donald Shell. It is more popularly called Shell Sort. 

The choice of the increments (3 and 1 in this example) 
is not arbitrary. Excellent results occur if the following 
choices are made. The first increment is chosen to be 
half of one less than a power of 2, just less than the 
number of elements in the list. That is, if N is the 
number of elements in the list, find K such that: 
2' f <N<2* r+1 . Then, choose the beginning increment 
L = ((2*) - 1 )/2. This number can be calculated directly 
by using this formula: 

L = (2 A INT(LOG(N)/LOG(2)))-1 

LOG(N)/LOG(2) is necessary when Basic doesn’t 
provide a log base 2 function. 

Each successive increment is half the previous 
increment with fractions discarded. This will always 
result in choices from the list: 

1, 3, 7, 15, 31, 63, 127, 255, 511, 1023, etc. 


The outer loop of method five is concerned with the 
diminishing increment: 

130 L = (2 A INT(LOG(N)/LOG(2)))-1 
140 L = INT(L/2) 

1 50 IF L < 1 THEN 300 

160 REM INSERT SORT WITH INCREMENT L 

290 GOTO 140 

300 REM SORT DONE 

After the pass with increment set to 1 is complete, 
the sort is complete. Within this outer loop, an Insert 
Sort similar to method four is used to sort the sublist: 

160 FOR J = 1 TO L 
1 70 FOR K = J + L TO N STEP L 
180 I = K 
190 T = A(l) 

200 C = C + 1 

210 IF A(l-L) < T THEN 260 

220 A(l) = A(l - L) 

230 S = S + 1 

240 I = I - L 

250 IF I > L THEN 200 

260 A(l) = T 

270 NEXT K 

280 NEXT J 

Combining the two phases produces the final product: 

100 REM METHOD FIVE - SHELL SORT 
130 L = (2 A INT(LOG(N)/LOG(2)))-1 
140 L = INT(L/2) 

150 IF L < 1 THEN 300 

160 FOR J = 1 TO L 

1 70 FOR K = J + L TO N STEP L 

180 I = K 

190 T = A(l) 

200 C = C + 1 

210 IF A(l-L) < T THEN 260 

220 A(l) = A(l - L) 

230 S = S + 1 

240 I = I - L 

250 IF I > L THEN 200 

260 A(l) = T 

270 NEXT K 

280 NEXT J 

290 GOTO 

300 REM SORT DONE 

The performance of this sort is based on the worst 
case. It cannot perform any worse than method four 
(Insert Sort). It should show the best improvement over 
method four when the elements are badly out of place. 
Most performance claims are based on using this 
method to sort actual random sets of elements. As will 
be seen in the comparisons section of the next install- 
ment, improvement is dramatic. 

The timing comparisons will demonstrate that the 
first four methods presented here are not considered 
useful for randomly ordered lists. The Shell Sort 
performs about ten times faster than the Insert Sort. If 
the list is originally ordered, it is still approximately as 
fast as the Insert Sort. The Insert Sort is still one of the 
fastest methods when the original list is already in order 
or when a new element is added to an ordered list. 

The concluding installment next month will be aimed at 
two other faster algorithms, Heap Sort and Quicksort. □ 
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MODEM SALE 

$129.00 


x 

THE STAR 
MODEM 
from 

LIVERMORE 

FEATURE 

FITS GTE HANDSETS! 

2 YEAR WARRANTY 

EXCLUSIVE ACOUSTIC CHAMBERS 

The exclusive triple seal of Livermore's new flat'mounted 
cups locks the handset into the acoustic chamber yielding 
superior acoustic isolation and mechanical cushioning. 
Designed to adapt to most common handsets used 
throughout the world, the STAR offers the utmost in flex- 
ibility and transmission reliability. 



the utmost in fie) 

& 


Specifications: 

• Data Rate: 0 to 300 baud 

• Compatibility: Bell 103 and 113: CCITT 

• Frequency Stability: ±0.3 percent. Crystal controlled 

• Receiver Sensitivity: —50 dBm ON. -53 dBm OFF 

• Modulation: Frequency shift keyed (FSK) 

• Carrier Detect Delay: 1.2 seconds ON; 120 msec OFF 

• EIA Terminal Interface: Compatible with RS 232 
specifications 

• Teletype Interface: 20 milliampere current loop 

• Optional Interfaces: IEEE 488; TTL; TTY 43 

• International (CCITT) frequencies available 

• Switches: Originate/Off/Answer; Full Duplex/Test/Half 
Duplex 

• Indicators: Transmit Data, Receive Data. Carrier 
Ready, Test 

• Power: Supplied by 24 VAC/150 MA UL/CSA listed wall- 
mount transformer. Input 115 VAC. 2.5 watts. (A 220 
VAC, 50 Hz adaptor is available upon request.) 

• Dimensions: 10" x 4" x 2" 

• Weight: 1 74 lbs. (3 lbs. shipping weight including AC 
adaptor.) 

• Warranty: Two years on parts and labor, excluding the 
AC adaptor which carries the manufacturer's warranty 

Part No. Description List Price SALE PRICE 

LIV-STAR RS232, TTL, 20 MA 

Current Loop $199.00 $129.00 

CABLES 

Part No Description Price 

CND-RS2328F R5232 8 Cond 8 ft $19.95 

32 and D" SUB-MINIATURE 

WiWiiiWiWh— \C0NNECT0RS 


P = Plug, Male Type - S = Socket. Female Type - C 


CNO 

CND 

CND 

CNO 

CND 

CND- 

CND 

CNO 

CND 

CND 

CNO 

CNO 

CND 

CND 

CND 

CND 

CNO 

CND 


DE9P 

DE9S 

DE9C 

DA15P 

0A15S 

DA15C 

DB25P 

DB25S 

DB51212 

P25H 

DB5I226 

DC37P 

0C37S 

0C37C 

DD50P 

D050S 

0050C 

020418 


9 PIN MALE 
9 PIN FEMALE 
9 PIN COVER 
15 PIN MALE 
15 PIN FEMALE 
15 PIN COVER 
25 PIN MALE 
25 PIN FEMALE 

1 PC GREY HOOD 

2 PC. GREY HOOD 
2 PC. BLACK HOOD 

37 PIN MALE 
37 PIN FEMALE 
37 PIN COVER 
50 PIN MALE 
50 PIN FEMALE 
50 PIN COVER 
HARDWARE SET 2 PR 
RS232, DB25P. EIA 
CLASS 1 CABLE 8 CON 8 FT 
CENT 700 SERIES 
PRINTER CONNECTOR 


1-9 

$ 2.10 
S 2.70 
S 1.50 
$ 2.75 
$ 3.95 
$ 1.50 
S 3.00 
S 4.00 
$ 1.60 
S 1.50 
S 1.90 
$ 5.80 
S 8.70 
$ 1.80 
S 8.75 
$11.65 
S 2.00 
S 1.00 


PRICE 
10-24 
S 1.90 
$ 2.40 
$ 1.25 
$ 2.45 
S 3.60 
$ 1.30 
$ 2.75 
$ 3.75 
$ 1.45 
$ 1.25 
$ 1.65 
$ 5.10 
$ 7.70 
$ 1.55 
$ 7.75 
$10.25 
S 1.80 
$ 0.80 


25-99 
S 1.70 
$ 2.10 
$ 1.10 
S 2.15 
S 3.20 
$ 1.10 
$ 2.60 
S 3 50 
$ 1.30 
$ 1.10 
$ 1.45 
S 4.45 
$ 6.70 
$ 1.30 
$ 6.70 
S 8.90 
$ 1.60 
$ 0.70 


$19.95 $17.95 $15 95 
S 9.00 $ 7.50 $ 6.00 


GOLD S-100 CONNECTORS 

SOLDER TAIL PRICE 

Part No. 1-9 10-24 25-99 100-249 


SI 00 STG 


3.20 2.90 2.50 
WIRE WRAP PRICE 
1-9 10-24 25-99 


201 6P3 

2Kx8 L/P STATIC RAM 

8 / $ 100 00 


2708 

450ns 8K 
EPROM 

2716 


450ns 5 Volt only 
16 K EPROM 


$8.50 EA. 
8/ s 32.00 

*11.95. EA 
8/ s 48.00 


2114-3L 

4096 BIT (1024x4) 300ns 
LOW POWER STATIC RAM 

8/ s 30 00 
100 + s 3 00 


5257-3L 

(TMS 4044) 

4096x1 300ns 

LOW POWER STATIC RAM 

8/ s 50°° 

100 pcs. + s 4 75 


SI 00 WWG 


ISOBAR 


GOF-IBAR46 

• Inductively isolated grounds 

• Sockets individually filter isolated 

• Each socket isolated from power 



6 OUTLET 
MULTI USE 
CORD REEL 


SH. WT. 5 LBS. 

THE CONVENIENCE OF 
AN EXTENSION CORD AND POWER 
DISTRIBUTION PANEL IN ONE 
COMPACT, SELF STORING UNIT! 

• SIX GROUNDED 3-PRONG OUTLETS! 

• 7 M (22 FT. or 50 FT.) 14 GAUGE, 

3-CONDUCTOR POWER CORD - RATED FOR 
INDOOR/OUTDDOR USE! 

• CIRCUIT BREAKER FOR SAFETY’S SAKE — 
GUARDS AGAINST OVERLOADS ABOVE 10 
AMPS 

INDESTRUCTIBLE SPACE-AGE PLASTIC CASE 
DESIGNED FOR YEARS OF HEAVY USE! 

GOF-CR21 22 Ft. - 5 lbs $24.95 

GOF-CR50 50 ft. - 10 lbs $39.95 


PRIORITY ONE ELECTRONICS 

9161-1 DEERING AVE. • CHATSWORTH, CA 91311 

Terms: U.S.; VISA. MC. BAC. Check, Money Order, U.S. Funds Only. CA. residents add 6% Sales Tax. 
MINIMUM PREPAID ORDER $15.00. Include MINIMUM SHIPPING & HANDLING of $2.50 for the first 
3 lbs., plus 25c for each additional pound. Orders over 50 lbs. sent freight collect. Just in 
case. ..please include your phone no. Prices subject to change without notice. We will do our best to 
maintain prices thru JULY, 1981. SOCKET and CONNECTOR prices based on GOLD, not exceeding 
$700.00 per oz. CIRCLE INQUIRY I 

Sales Prices are for prepaid orders only. Credit Card orders will be charged appropriate freight. 
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TRS-80/APPLE 

MEMORY EXPANSION KITS 
4116’s RAMS 

from Leading Manufacturers 

.,<16Kx1 200ns). , 

y? *4% 

^8 for $ 24 00 ^ 

ADO $3.00 FOR PROGRAMMING JUMPERS 
FOR TRS-80 KEYBOARD 

4116’s 100 pcs & UP $2.75 each 
1000 pcs & UP $2.50 each 


PROTECT YOUR INVESTMENT 
PROTECT YOUR DATA WITH 


THE UNIVERSAL IEEE-S100 
DYNAMIC MEMORY CARD 

THE EXPANDALBE 1 TM 64K Dynamic Ram board 
provides your S-100 system with 64K of reliable, high- 
speed dynamic RAM. Compatible with most of the ma- 
jor S-100 systems on the market, including those with 
front panels, it supports DMA operations and requires 
no Wait states with current microprocessors. 

• User expandable from 16 to 64 K 

• 2 or 4 MHz operation 

• North Star compatible 

• Cromemco Compatible 

• Designed to IEEE proposed S-100 bus standards 

• Supports IMSAI-type front panels 

• Operates with either an 8080 or Z-80 based S-100 
system, providing processor-transparent refreshes 
with both 

• Bank-select system allows system memory expan- 
sion and is compatible with Cromemco products 

• Bank select port’s address is jumper selectable 

• Any 16K block can be made bank-independent 

• All 64K can be made bank-enabled on power-on and 
reset 

• Configuration as a 16K, 32K, or 48K board without 
the removal of RAMs 

• Fully buffered address and data lines 

• Fail-safe refresh circuitry for extended Wait states 

• Board configuration with reliable, easy-to-configure 
Berg jumpers 

• Supports DMA 

• Jumper-selectable Phantom input 

• Uses Popular 4116 RAMS 

• Assembled & tested 

• All ICs in sockets 

• Power supply: Unregulated +8, + 16, and - 16 volts 
Maximum power draw: 400 mA at +8 volts 

175 mA at + 16 volts 
5 mA at - 16 volts 
Dissipation: less than 8 watts 

• Temperature: 0 to 70 degrees Celsius 

• Humidity: 0 to 90% noncondensing 

• PC Board 

• FR-4 glass epoxy 

• Solder mask on both sides 

• Gold-plated connector fingers 

• Silk screen component outlines, reference numbers, 
and part designations 

PRI-EXP1-16 

$299. 00 

Factory Assembled and Tested 16K Board. For addi- 
tional memory order 1 set of 8 41 16’s at the left for each 
additional 16K. PRIORITY ONE ELECTRONICS can sup- 
ply the board A&T populated to 32K, 48K, or 64K at addi- 
tional cost, see our catalog or call for pricing. 


Qispcia’s Circuit Bdlsn 


MICROMOUTH 

SPEECH PROCESSOR 

AS FEATURED IN JUNE BYTE, PAGE 46 



• 144 expression vocabulary 

• Assembled and Tested 

• Complete Documentation 

• Connect to a speaker or Power Amplifer 

• Plugs into Apple II 

• Plug compatable with TRS-80 Model 1 

• May be adapted to run on the S-100, H-8, or any 
parallel part. 

MMI-94V0APL For use with APPLE II, or OUR PRICE 
modified to run with other 
parallel parts 

MMI-94V0TRSI TRS-80 Model I compatable, $149.00 
complete with interface cable 
and AC Adapter, less c-i cn nn 

enclosure $lb9.UU 


RDER TOLL FREE 1-800-423-5922 CA., AK., HI., (213) 709-5464 




NorthStar^ 

HORIZON II COMPUTERS 

(w/New HRAM) 

32K DD 2695 00 

32 K QUAD 2895 00 

FACTORY ASSEMBLED AND TESTED 

WILL MEET OR BEAT ANY ADVERTISED PRICE. 

rrm 


EPSON MX80 

ATARI 800 

call for $$$ 

call for $$$ 


[COMPLETE LINE OF COMPUTER SUPPLIES ... 
*** AUTHORIZED SALES & SERVICE **’ 
for 

Ct commodore . IMS « NORTH STA R 


1 10% Deposit on All Purchases. No Shipping Charge with Cash Advance! 

Charges Add 4% 


LONG ISLAND 

COMPUTER GENERAL STORE 

103 ATLANTIC AVE. LYNBROOK NEW YORK 11563 

( 516 ) 887-1500 
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B1T5 


f\l 


EWTE5 




MICROCOMPUTER SYSTEMS 


• Microcomputer Service 

• Specialized Hardware Integration 

• Hardware and Software Designs 

• Software Development Systems to your 

Specifications 

• Business System Hardware for Resale 

• We Stock Industrial Microsystems , 

North Star, PerSci, So roc. Tar be! I, 
Vector Graphic 



BITS N BYTES 
College Business Park 
679 "D" S. State College Blvd. 
Fullerton, Calif. 92631 
(714) 879-8386 
HOURS 

11 A.M. - 6 P.M. M-F 
Sat. — By Appt. 


CIRCLE INQUIRY NO. 89 


Exclusive Product Review 

continued from page 72 

VisiPlot 

Graphic presentations provide one of the best ways 
to convey complex information in a format that can be 
grasped at a glance. Most microcomputer software has 
been woefully lacking in any implementation of graphics. 
VisiPlot changes all that by introducing a package 
intended to provide the user with access to the powerful 
graphics capabilities of the Apple’s 6502 processor. 

It is a set of programs designed to enable a user to 
generate many different kinds of charts and graphs 
from business information. The user can choose from 
line, bar, area, pie, high-low and scatter graphs, or 
combinations of these. Each chart can have up to 1 50 
points, and can use multiple colors or symbols. Charts 
can use points, lines between points and solid, outlined 
or shaded bars. The plotting of a graph can be done 
with points or symbols. 

Once a graph is prepared, it may be saved to disk for 
display later, or printed out, pixel by pixel, on the 
system printer. This feature, which is critical for 
implementation in a business environment, has been 
well thought out. The programmers included drivers to 
allow a number of the printers to be used, including the 
Apple Silentype, Integral Data 440 and 445 Paper 
Tigers, the Trendcom 200 and the NEC spinwriters. In 
fact, most of the printers that can be plugged into the 
Apple can be used to dump out graphs and charts 
created by VisiPlot. Of course, the printed graph will 
be in black and white instead of the color presentation 
available on the monitor. 

The value of a graph or chart is only as good as the 
documentation that accompanies it. VisiPlot allows for 
extensive titling and comments to be included on the 
face of the graph. Titles can be in normal or boldface 
type, and to get fancy, the user can even specify 
reverse video. Comments can be made right on the 
face of the graph to explain an unusual variation or 
significant change. 

Anyone who has ever had to wrestle with preparing a 
graph or chart has faced the problem of setting scales 
on the vertical and horizontal axis. The VisiPlot software 
does that automatically for the user, although there are 
manual overrides which can be invoked. The manual 
contains an extensive discussion of the ramifications of 
setting various scales and guides the user in preparing 
an aesthetically pleasing presentation. The program 
provides for up to 12 divisions of scale. 

The sophisticated user can prepare graphs and charts 
which contain comparative information. Different 
symbols or thicknesses of line can be used to differen- 
tiate the information. Combined with the feature which 
allows several different graphs to be presented on the 
screen at the same time, the software allows the user to 
construct extremely sophisticated presentations of data. 

One question always present when evaluating such a 
powerful program is whether the effort made by the user 
to learn the program and master its use will be time- 
effective over just getting a pencil out and preparing 
the graph the time-honored manual way. In this case, 
the sophistication of the program, combined with the 
ability to access numerous data bases through the DIF 
file structure more than outweigh the start-up time 
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involved in learning the program. The manual is tutorial 
in nature, anyway, so a first-time user is led carefully 
through the program. 

VisiTerm 

This is an easy-to-use software package that lets the 
user employ his Apple to communicate with other 
Apples, remote timesharing computers or inhouse 
mainframe computers. The user can transfer text files, 
graphics files, programs and data files between the 
Apple and an outside computer. The manual describes 
in a step-by-step fashion that even an inexperienced 
beginner can understand how to set up the hardware 
and the software required. Sample sessions show how 
to communicate between two Apples, and an Apple to 
an outside mainframe computer. 

The Apple owner can reap substantial benefits from 
the VisiTerm program. It opens up a whole new ability 
to access data bases with current news, sports informa- 
tion, legal information, library catalogs, etc. Some of the 
other things a user can do with the program include: 

• provide input and receive output from a host 
mainframe computer, so that the Apple 
becomes a remote terminal 

• send and receive electronic mail (through a 
timesharing service, or direct Apple to Apple) 

• program in languages not available on the Apple 
(i.e. program on mainframe computers) and run 
large and unusual programs not available on 
the Apple (i.e. through the mainframe) 

• send and receive databases, and store the 
results on the Apple 

The program uses a 60 to 80 character high resolu- 
tion display on the screen, and permits variable-sized 
letters. Several character sets are provided, or the 
user can design his own. The user can also modify the 
screen display to increase or narrow the space between 
lines of text. 

VisiTerm allows the user to meet the terminal require- 
ments of almost any timesharing or mainframe computer 
by reconfiguring the options on-line. Speeds of from 
10 to 120 characters per second are supported, and 
stop bits or other communications protocols can be 
added. To make the implementation easier, frequently 
used keystroke sequences, such as log-on lines 
(account number and password) can be predefined. All 
the user has to do to invoke them is press a single 
character name, which causes VisiTerm to cause the 
entire sequence to be sent as if the user had typed it at 
the keyboard. 

When receiving lengthy reports or files, it’s important 
to be able to store the received materials on disk. 
VisiTerm allows the user to immediately store on disk 
what is being received. Further, the software includes 
utilities that allow the user to print any text file, and 
convert program files into text files. Files in binary, 
integer Basic or floating point Basic can be converted 
into text files. 

VisiDex 

Businessmen discovered long ago that one of the 
best ways to store information is to put it on index cards 
and file them. Sales lists, calendar ticker files, property 
records, payroll files and a host of other business infor- 


mation has traditionally been stored on index cards. 
For the past several years, company after company has 
attempted to offer programs that would allow a 
businessman to replace his cards with a computer. 

Most of the data base programs available are just too 
complex for the kind of information which is typically 
stored on index cards. The data base programs are 
complex to set up and bulky to operate. An unsophisti- 
cated user is more than likely to be lost before he 
inputs the first data. The company has introduced a 
program that may be the solution to the dilemma. 

VisiDex is a program that can store and retrieve 
information entered on the screen in a free-form, 
unstructured way. Up to twenty lines of text may be 
entered on each card or screen. The information is 
then stored on disk, and can be called back by keyword 
or date. Up to 36 different keywords can be specified 
in a single screen. Thus, information can be cross 
referenced by many criteria. The computer’s screen 
truly becomes an electronic index card. 

VisiDex does not require that the user define fields 
or data element types. About the hardest decision is 
whether to use reverse video or flashing characters. 
The information can be typed in completely unstruc- 
tured, as it is thought of by the user, just as it would be 
typed onto an index card. 

On the other hand, if the user desires to set up some 
structure, the program can be used to set up a data 
template, which has fields just like those seen on most 
data base manager programs. The files can be sorted 
or searched on any of the field contents. The system 
can easily be used as a tickler file or calendar reminder, 
since features are integrated into the package that 
allow one to call information by date. There’s even a 
PRINT CALENDAR command. If the user has a clock 
card in his Apple, the system can be used as a sophis- 
ticated alarm clock— beeping the user at the appropriate 
time to remind him of an important appointment. 

What kinds of things would be appropriate for 
VisiDex? The manual includes a list of 101 things. 
Some of the best applications include appointment 
calendar, name and address list, phone directory and 
index of important magazine articles. 

To be sure, VisiDex was never intended to replace 
data base managers, such as the CCA. Sophisticated 
data base management systems are designed primarily 
for numerical and statistical information. VisiDex on the 
other hand, is designed primarily to store text informa- 
tion. The system is easy to use, and is designed for the 
businessman who has neither the time nor the inclination 
to learn to use complex data base systems. There’s 
really no need to go to all that trouble— VisiDex will 
handle most of the common needs. 

There are a lot of businessmen who will be able to 
justify buying an Apple computer based on these new 
software packages. The power they can unleash in 
even the smallest business can be a significant factor 
in achieving greater productivity and efficiency. The 
software is attractively and professionally packaged, 
with well-written and carefully indexed manuals that are 
refeshingly simple and step-by-step in their tutorials. 
A businessman could easily choose any of these 
programs as his first Apple program and expect a 
successful implementation. 

Personal Software has taken a giant step forward in 
making the Apple a serious business computer. □ 
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Let your Computer Write its own Programs 

continued from page 104 


Program listing 


10 CLEAR 5000 
20 Din LN$( 100 ) 

30 P*= ,; PRINT “+CHR*< 34 )+" 

40 P1$=CHR*< 34 ) 

50 GOTO 90 

60 7 ****** INCREHENT LINE NUHBER COUNTERS' ****** 

70 ln=ln+ic:cu=cu+i:ln$<cu)=str$(ln)f return 
80 7 ****** ENTER LINE NUMBER PARAMETERS ****** 

90 CLSiPRINTJPRINT 

100 INPUT "ENTER BEGINNING LINENUMBER" ?BLN$ 

110 INPUT "ENTER LINE NUMBER INCREMENT" i IC$ 

120 IC=VAL(IC$) 

130 LN=VAL( BLN* )-IC 

140 7 ****** CREATE 7 CLEAR 7 AND 7 DIM 7 STATEMENTS ****** 

150 GOSUB 70 

160 LN$( CU )=LN*( CU )+" CLEAR MEM/3*2" 

170 INPUT "WILL THIS PROGRAM STORE DATA IN A STRING ARRAY" JAN* 

180 IF LEFT$<AN*t1)=“N" GOTO 310 
190 GOSUB 70 

200 INPUT "WILL THE ARRAY HAVE ONE OR TWO DIMENSIONS" JAN* 

210 DI=VAL( AN* ) 

220 IF OKI OR BI>2 GOTO 200 

230 IF BI=2 INPUT "HOW MANY ELEMENTS BY HOW MANY ELEMENTS "JROWrCOL 
♦GOTO 250 

240 INPUT "HOW LARGE SHOULD THE ARRAY BE'SROW 
250 LN*< CU )=LN*( CU )+" DIM DA$( "FSTRK ROW ) 

260 IF BI=1 THEN LN*< CU )=LN*< CU )F )" JGOTO 310 
270 LN*< CU )=LN*< CU )+* r ■ +STR$( COL >F )" 

280 GOSUB 70 

290 LN*< CU )=LN*< CU )+"NC=“ +STR$( COL ) 

300 7 ****** CREATE A MENU ****** 

310 INPUT "WILL THIS PROGRAM NEED A MENU" » AN* 

320 IF LEFT*( AN$»1 )=** N* 1 GOTO 740 
330 GOSUB 70 

34(1 ) ^ , ' CLS * pRI N T: "FPSF* ********** MENU *********** 

Trlft ♦PRINT 
350 IM( 1 )=LN 

360 INPUT "HOW MANY CHOICES ON THE MENU" »CH* 

370 MI=VAL( CH* ) 

380 IF BI=0 GOTO 410 

390 INPUT “WILL THE CHOICES INCLUDE 7 SAVE FILE TO DISK 7 AND 'LOAD FILE FROM DISK 7 " JAN* 
400 IF LEFT*< AN* 1 1 )«" Y" THEN I0FLAG=2 
410 CH = VAL( CH* ) 

420 CH=CH-IOFLAG 
430 FOR N S 1 TO CH 

440 PRINT “ENTER MENU CHOICE * "rN 


1040 

1050 

1060 

1070 

1080 

1090 

1100 

1110 

1120 

1130 

1140 

1150 

1160 

1170 

1180 

1190 

1200 

1210 


LN*< CU )=LN*( CU )+" OPEN “+P1*F0"+P1*F »lfF*" 

GOSUB 70 

LN*(CU)=LN*(CUH" PRINT *lrNF* 

GOSUB 70 

LN*( CU )=LN*( CU )+"FOR N=1 TO NF* 

GOSUB 70 

IF DI-2 THEN LN*( CU )=LN*( CU )+“FOR COL=l TO NC"JG0SUB 70 
LN$( CU )=LN*< CU )+“ PRINT #1 rBA*< N“ 

IF DI=2 THEN LN*( CU )=LN*( CU )+“ »C0L >" ELSE LN*< CU )=LN$( CU )+“ )“ 
LN*< CU )=LN*(CU)+"r"+Pl*+“»"+Pl$ 

GOSUB 70 

LN*< CU )=LN*< CU )+"NEXT“ 

IF DI=2 THEN LN*< CU )=LN*( CU )+" COLrN" 

GOSUB 70 

LN*< CU )=LN*< CU )+“ CLOSE" 

GOSUB 70 

LN*( CU )=LN*< CU )+" RETURN" 


1220 7 ****** ADD MISC* MODULES ****** 

1230 INPUT "DO YOU WANT A 'CLEAR SCREEN 7 SUBROUTINE" i AN* 

1240 IF LEFT*( AN*» 1 )="N" GOTO 1290 
1250 GOSUB 70 

1260 LN*( CU )=LN*( CU )+" REM ****** CLEAR SCREEN SUBROUTINE ******" 
1270 GOSUB 70 

1280 ln*< cu )= ln« cu )+ u cls:print:print:return" 

1290 INPUT "DO YOU WANT AN 7 INKEYI-INPUT 7 SUBROUTINE" »AN$ 

1300 IF LEFT*( AN*rl )="N" GOTO 1400 

1310 GOSUB 70 

1320 LN*< CU >=LN*( CU )+" REM ****** INKEY* INPUT SUBROUTINE *****" 
1330 GOSUB 70 

1340 LN*(CU)=LN*(CU)+"A$=INKEY*:iF A*=“+P1*PP1*+" GOTO "+STR*( LN ) 
1350 GOSUB 70 

1360 LN*< CU )=LN*( CU )+" A=VAL( A* )“ 

1370 GOSUB 70 

1380 LN*< CU )=LN*( CU )+"RETURN“ 


1390 7 ****** SAVE FINISHED MODULES TO DISK ****** 


1400 CLSt PRINT 

1410 INPUT "ENTER THE NAME OF THIS PROGRAM" rF* 
1420 OPEN "0“ rlrF* 

1430 FOR Nl=l TO CU 
1440 PRINT #lrLN*(Nl) 

1450 NEXT N1 
1460 CLOSE 


Sample run 

ENTER BEGINNING LINENUMBER? 100 
ENTER LINE NUHBER INCREMENT? 10 

WILL THIS PROGRAM STORE BATA IN A STRING ARRAY? YES 
WILL THE ARRAY HAVE ONE OR TWO DIMENSIONS? 2 
HOU MANY ELEMENTS BY HOU MANY ELEMENTS ? 40,5 
WILL THIS PROGRAM NEED A MENU? YES 
HOW MANY CHOICES ON THE MENU? 5 

WILL THE CHOICES INCLUDE 'SAVE FILE TO DISK' AND 'LOAD FILE FROM 
DISK '? YES 

ENTER MENU CHOICE # 1 

? ENTER NEW MAGAZINES 
ENTER MENU CHOICE * 2 

? UPDATE EXISTING MAGAZINES 
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450 INPUT MENU$(N> 

460 NEXT N 
470 FOR N=1 TO CH 
480 GOSUB 70 

490 LN$< CU )=LN$( CU )4P$+STR$( N )+" ♦ ) 
500 NEXT N 


"4MENU*(N)+P1$ 


510 ' ****** IF BISK I/O DESIRED, CREATE THESE MENU CHOICES ****** 

520 IF IOFLAG=2 THEN GOSUB 70 JLN$( CU )=LN$( CU )+P$+STR$< N )+" . ) "+“LOAD FILE FROM DISK"+P1*JG0SUB 
70:LN$(CU)=LN«CU)+P$+STR$(N+1 )+-. ) "4" SAVE FILE TO DISK"4P14 
530 GOSUB 70 

540 LN$< CU)=LN$( CU )+“PRINT" 

550 FOR N=1 TO MI 

560 NU=NU+IC*50JNU(N)=NU 

570 NU$=NU$+STR$( NU )4" » " 

580 NEXT N 

590 NU$=LEFT$< NU$,( LEN( NU$ )-l ) ) 

600 GOSUB 70 

610 LN$< CU )=LN$( CU )4" INPUT" 4P144" ENTER CHOICE I "4P1$4" ?CH$" 

620 GOSUB 70 

630 LN4( CU i=LN$( CU )4" CH=VAL( CHS )I IF CH<1 OR CH> "4STR$< MI )4" G0T0"4STR*( VAL< LN$( CU-1 ) ) ) 

640 GOSUB 70 

650 LN4< CU )=LN$( CU )+"ON CH G0SUB“4NU$ 

660 GOSUB 70 

670 LN$< CU )=LN$( CU )4"G0TQ "4STR$< IM< 1 > ) 

680 *• ****** INSERT REMARKS AT FUTURE MODULE LOCATIONS ****** 

690 FOR N-l TO MI-IOFLAG 
700 GOSUB 70 

7^0 NQT U N N):LN$<CU)=STR$<NU<H)H- REM ****** INSERT ,,+MEN,J$<N)+,, SUBROUTINE HERE "4" ******* 

730 IF I0FLAGO2 GOTO 1230 
740 GOSUB 70 

750 IF BI=0 AND MI=0 PRINT "SORRY ? I NEED A STRING ARRAY DEFINED TO BRNASJRUN 
760 '• ****** CREATE DISK INPUT MODULE ****** 

770 IF MI=0 THEN LN$( CU )=LNS( CU )4“ REM ****** LOAD FILE FROM DISK" JGOTO 790 
780 LN=NU(N)tLN$(CU)=STR*(NU<N))4" REM ****** LOAD FILE FROM DISK ******" 

790 GOSUB 70 

800 LN$( CU )=LN$( CU )4“ INPUT "4Pm" ENTER FILE NAME :"4P1$4" ?F$" 

810 GOSUB 70 

820 LNi( CU )=LN4( CU )4“ OPEN "4Pl$4*r4Pl$4* ,1,F$" 

830 GOSUB 70 

840 LN4< CU )=LN*< CU )4" INPUT *1,NF" 

850 GOSUB 70 

860 LN$( CU )=LN4< CU )4"F0R N=1 TO NF" 

870 GOSUB 70 

880 IF BI=2 THEN LN$< CU )=LN$( CU )4"F0R C0L=1 TO NC“:GOSUB 70 
890 LN$< CU )=LN4< CU )4“ INPUT *1fDA$(N“ 

900 IF DI=2 THEN LN$< CU )=LN$< CU >4" t COL )" ELSE LN$( CU )=LN$( CU )4" )" 

910 GOSUB 70 

920 LN$< CU )=LN« CU )4"NEXT" 

930 IF DI=2 THEN LN« CU )=LN$( CU )4" C0L,N" 

940 GOSUB 70 

950 LN*( CU )=LN*( CU )4" CLOSE" 

960 GOSUB 70 

970 LN4( CU )=LN4< CU )+" RETURN" 

980 ' ****** CREATE DISK OUTPUT MODULE ****** 

990 GOSUB 70 

1000 IF MI=0 THEN LN4( CU )=LN$( CU )4" REM ****** SAVE FILE TO DISK ******" :G0T0 1020 
1010 LN=NU< N41 )JLN$< CU )=STR$( NU( N41 ) )+“ REM ****** SAVE FILE TO DISK ******” 

1020 GOSUB 70 

1030 LNi( CU )=LN4< CU )+" INPUT “4P1$4"ENTER FILE NAME J “+P1$4" ,F$“ 


ENTER MENU CHOICE # 3 

? ACCESS DATA FILE<- 


DO YOU WANT A 'CLEAR SCREEN' SUBROUTINE? YES 
DO YOU WANT AN ' INKEY*-INPUT' SUBROUTINE? YES 


ENTER THE NAME OF THIS PROGRAM? MAGAZINE/BAS*- 


100 

110 

120 

130 

140 

150 

160 

170 

180 

190 

200 

210 

220 

230 

500 

1000 

1500 

2000 

2010 

2020 

2030 

2040 

2050 

2060 

2070 

2080 

2090 


CLEAR MEM/3*2 


DIM DA$< 40, 

5) 


NC= 5 

CLStPRINTJ 

PRINT " 

********** MENU **********" t PRINT 

PRINT “ 

1* ) 

ENTER NEW MAGAZINES’ 1 

PRINT 11 

2* ) 

UPDATE EXISTING MAGAZINES" 

PRINT - 

3* ) 

ACCESS DATA FILE" 

PRINT " 

4* ) 

LOAD FILE FROM DISK" 

PRINT “ 

5* ) 

SAVE FILE TO DISK" 

PRINT 

INPUT 11 ENTER 

CHOICE 

: u ;ch$ 


CH=VAL( CH, )* IF CH<1 OR CH> 5 GOTO 200 
ON CH GOSUB 500 » 1000 r 1500 » 2000 » 2500 
GOTO 130 

REM ****** INSERT ENTER NEW MAGAZINES SUBROUTINE HERE ****** 
REM ****** INSERT UPDATE EXISTING MAGAZINES SUBROUTINE HERE 
REM ****** INSERT ACCESS DATA FILE SUBROUTINE HERE ****** 
REM ****** LOAD FILE FROM DISK ****** 

INPUT “ENTER FILE NAME :"rF* 

OPEN "TrlfF* 

INPUT *1 >NF 
FOR N-l TO NF 
FOR COL=l TO NC 
INPUT *1 tDA*<N»C0L) 

NEXT COLfN 

CLOSE 

RETURN 


****** 


2500 REM ****** SAVE FILE TO DISK ****** 

2510 INPUT "ENTER FILE NAME t“iF$ 

2520 OPEN "0" f 1 rF$ 

2530 PRINT #1tNF 

2540 FOR N=1 TO NF 

2550 FOR C0L=1 TO NC 

2560 PRINT *1 rDA*( N»COL ))“ t" 

2570 NEXT COLtN 
2580 CLOSE 
2590 RETURN 

2600 REM ****** CLEAR SCREEN SUBROUTINE ****** 

2610 CLSiPRINT: PRINT! RETURN 

2620 REM ****** INKEY* INPUT SUBROUTINE ***** 

2630 A*=INKEY*:iF A*="“ GOTO 2630 

2640 A=UAL( A* ) 

2650 RETURN 
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A Critical Path Method of Project Control 

continued from page 107 


Figure 1 . Activity report for demonstation project network 


SN EN OUR DESCRIPTION EARLY-ST EARLY-FN LATE-ST LATE-FN ACT/Pl-fN FLOAT RESP AUX-1 AUX-2 STATUS 





BUDGETED- 


-ACTUAL— 



-VARIANCE- 






MATERIAL LABOR 

BURDEN MATERIAL 

LABOR 

BURDEN 

MATERIAL 

U£0R 

BURDEN 


1 

18 

3 

THIS IS T>£ REQUIRED ACTIVITY 03/15/81 13/18/81 

03/15/81 

03/18/81 


0 YOU 

1 0 

CRITICAL 




TO START A ICTWORK 







PAST DUE 




$100.01 $100.00 

$250.00 $0.00 

$0.00 

$0.00 

$100.00 

$100.00 

$250.00 


11 

20 

6 

A STANDARD DEPENDENCY 

03/18/81 03/26/81 

03/18/81 

03/26/81 


0 YOU 

2 0 

CRITICAL 
PAST DUE 




$100.00 $100.08 

$250.00 $1.00 

$0.00 

$1.00 

$100.00 

$100.00 

$250.00 


11 

30 

13 

Off MORE ACTIVITY 

03/18/81 01/06/81 

01/21/81 

05/08/81 


21 YOU 

2 0 

Cm START 




$360.00 $1200.00 

$3000.00 $0.00 

$1.00 

$1.80 

$360.16 

$1200.00 

$3000.00 


11 

65 

35 

CCULD HALE BEEN 10-70 BUT I 03/18/81 05/06/81 

WANTED TO USE A DUMY 65-70 

04/19/81 

05/29/81 


16 YOU 

1 0 

MUST START 




$2000.00 $4580.00 $11150.00 $0.00 

$0.10 

00.00 

$2000.00 

$1580.00 

$11150.00 


21 

35 

13 

I 01 DEPENDENT ON YOU TO 

s 

-fe 

1 

03/26/81 

01/11/81 


8 1C 

1 0 

CRITICAL 




FINISH 10-20 







PAST DUE 




$200.00 $158.00 

$395.00 $1.80 

$0.00 

$1.00 

$200.00 

$158.00 

$395.00 


31 

50 

11 

THIS IS MY FAVORITE TASK 

1 

05/08/81 

05/26/81 


21 )C 

1 0 

CAN START 




$100.01 $100.00 

$250.00 $0.00 

$0.00 

$0.01 

$108.00 

$100.00 

$250.00 


35 

40 

11 

AN ACTIVITY OF 10 ELAPSED DAYS 01/14/81 01/28/81 

81/14/81 

(M/28/81 


0 YOU 

4 0 

CRITIC*. 




WITH 4 PERSONS ASSIQCD (AUXl) 






MUST START 




$500.00 $2000.00 

$5000.80 $0.00 

$0.00 

$0.00 

$500.00 

$2000.00 

$5000.00 


10 

50 

1? 

A KVJOR INTER RELATIONSHIP 

04/28/81 05/26/81 

04/28/81 

05/26/81 


0 H 

3 0 

CRITIC*. 




$3600.08 $6000.00 $15000.00 $0.00 

$0.00 

$0.80 

$3600.00 

$6000.00 

$15000.80 


11 

70 

5 

JUST SOMETHING THAT MUST BE 01/28/81 05/05/81 

05/21/81 

05/29/81 


17 1C 

1 0 





DONE BEFORE 70-100 











$2S0.00 $650.00 

$1625.00 $0.00 

$0.00 

$0.00 

$250.00 

$650.00 

$1625.00 


51 

60 

7 

C*i NOT START UNTIL 35-10 
IS COfffLETED 

05/26/81 16/01/81 

05/26/81 

06/01/81 


0 YOU 

2 0 

CRITICAL 




$200.80 $200.00 

$500.00 $0.00 

$0.00 

$1.00 

$200.00 

$200.80 

$500.00 


60 

100 

11 

I CAN SEE THE LIGHT AT T>€ 
OF THE TUNNEL 

EH) 16/01/81 16/19/81 

06/01/81 

06/19/81 


0 1C 

1 0 

CRITIC*. 




$100.00 $100.00 

$150.00 $0.00 

$0.00 

$0.00 

$180.00 

0100.00 

$150.00 


71 

100 

15 

WE'RE GETTING CLOSE TO THE 

EM) 05/06/81 05/28/81 

05/29/81 

06/19/81 


16 HE 

1 0 





$500.01 $264.00 

$396.00 $0.00 

$0.00 

$0.01 

$500.10 

$264.00 

$396.00 



ACTIVITY REPORT FOR DEMONSTRATION PROJECT NETWORK 

DESCRIPTION EARLY-ST EARLY-FN LATE— ST LATE-FN ACT/PL-fN FLOAT RESP AUX-1 AUX-2 STATUS 

BUDGETED ACTUAL VARIANCE 

MATERIAL LABOR BURDEN MATERIAL LABOR BURDEN MATERIAL LABOR BJfflEN 


II 20 A STANDARD DEPENDENCY 
21 35 I AM DEPENDENT ON YOU TO 

FINISH 10-20 

II 65 COULD MUE BEEN 10-70 BUT I 
WANTED TO USE A DUMY 65-70 


rrrrmrr 


35 10 Mi ACTIVITY OF 10 ELAPSED DAYS 

WITH 4 PERSONS ASSIGNED (AUXD 
II 30 ONE MORE ACTIVITY 

10 50 A MAJOR INTER RELATIONSHIP 

31 50 THIS IS MY FAVORITE TASK 

18 70 JUST SOMETHING THAT MUST BE 

DOfC BEFORE 70-110 
50 60 CAN NOT STttT UNTIL 35-10 

IS COMPLETED 

71 100 WE'RE GETTING CLOSE TO T>€ END 

61 100 I CAN SEE T>€ LIGHT AT THE EM) 

OF THE TIM£L 


CCCCC CC CCC 


CCCC 


[.•,.I...,X,..,I,.,.X,.,,X,,,»X.,.«X,,,.X,.,,I,.,.X, I ,,Z,,,.I..,'X.,»,X,,.,X,,,,I < 

'F'=a«T 'ACTIVITY -C'=atITICAL PATH 'I'OmETE 


Figure 3. AOA network 

Best, worst, likely duration 



Figure 4. Main menu 
MENU/CPM 


*** MENU *** 

PROJECT MANAGEMENT SYSTEM 
NETWORKING OPTIONS 1-8 

1 >ADD< CREATE OR ADD TO AN EXISTING NETWORK (MAX 500) 

2 >UFD< CHANGE OR DELETE A TASK IN AN EXISTING NETWORK 

3 >CAL< CALCULATE ALL START/STOP DATES FOR A NETWORK 

4 >RPT< REPORT ALL TIME AND COST CONDITIONS 

5 >BAR< PRINT A GANTT CHART FOR A NETWORK 

6 >CLD< MAINTAIN UPTO 100 OMITTED DATES FROM PLANNING 
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FINAL TOTAL= $8010.00 $15452.00 $38266.00 


$0.00 $0.00 $0.00 $8010.00 $15452.00 $38266.00 


TOTAL ACTUM COST = $0.00 

TOTAL PAYtCNTS = $1500.00 


ftO / UNDER = $1500.00 


START DATE ! 03/15/81 
CUSTOMER : LUCKY PROJECTS DC. 
DAYS PER »CEK { 5 


PROJECT NGR 1 AL WBERPOOL 
LAST PAYKNT DATE t 04/03/81 
BURDEN Z ! 150 


HOLIDAYS OMITTED 

STARTS LENGTH DESCRIPTION 


05/25/81 1 
09/07/81 1 
11/26/81 2 
12/25/81 2 
01/01/82 1 


MEMORIAL DAY 
LABOR DAY 
THANKSGIVING 
OllISTMAS 
NEW YEARS DAY 


Figure 2. Gantt chart 


SN EN DESCRIPTION 

1 10 THIS IS THE REQUIRED ACTIVITY 

TO STMT A fETWORK 
10 20 A STANDARD DEPENDENCY 

20 35 I AM DEPEfCENT ON YOU TO 

FINISH 10-20 

10 65 COULD BEEN 10-70 BUT I 

WANTED TO USE A DUWY 65-70 
35 10 AN ACTIVITY OF 10 ELAPSED DAYS 

WITH 4 PERSONS ASSIGNED (AUX1) 

10 30 0* MORE ACTIVITY 

10 50 A MAJOR INTER RELATIONSHIP 

30 50 THIS IS MY FAVORITE TASK 

10 70 JUST SOMETHING THAT MUST BE 

DOC BEFORE 70-100 
50 60 CAN NOT STMT UNTIL 35H0 

IS COMPLETED 

70 100 WE'RE GETTING CLOSE TO TT€ END 
60 100 I CAN SEE T>£ LIGHT AT THE EW) 
OF TIC TIMCL 


DEMONSTRATION PROJECT NETWORK 
0 0 0 0 0 0 0 0 0 0 

6666677777 
////////// 
0 1 1 2 2 0 0 1 1 2 

8383838383 


0 0 0 0 0 

7 8 8 8 8 

/ / / / / 

2 0 0 1 1 

8 2 7 2 7 


I,,,,X,,,,X,,,,X,,,,X,,,,X,,,,X, t ,,Z,,,,I, l ,,X,,„I,,.,X,,,.X,,,,X,,,,X 


0 0 

8 8 

/ / 

2 2 

2 7 

I, 


cccccccccccc 


X,,,,X,,,,X,,,,X,.,,X,,.,X,,,,X,,,,X,,,,X,.,,I,,,,X..,,X,,,.X,,,.I,,,,X, I .,I,,,,I, 

'F'=FLOAT 'A'=ACTIVITY 'C'=CRITm PATH 'i'=am£TE 


SN EN DESCRIPTION 

1 10 THIS IS M REQUIRED ACTIVITY 

TO STMT A NETWORK 


DEMONSTRATION PROJECT NETWORK 
0 0 0 0 0 0 0 0 0 0 

3 3 3 3 1 4 4 1 4 1 

////////// 

1 2 2 3 0 0 1 1 2 2 

5 0 5 0 4 9 1 9 4 9 

z,»,.x.„,x,.,.x,,,,x t ,,,x,,„x,,,,x,,,,x,,,,x l 
CCCC 


0 0 0 

5 5 5 

/ / / 

0 0 1 

4 9 4 

,.x».,.i,..,x, 


0 

5 

/ 

9 


0 0 

5 5 

/ / 

2 2 

4 9 

. . i. , • «x, 



7 >INQ< DISPLAY OR PRINT ALL ACTIVE NETWORK NAMES 

8 >MIN< ADD/UPD/CAL/RPT A UNIT LEVEL NETWORK 


UTILITY OPTIONS 9-12 

9 >INT< MUST BE RUN FIRST FOR EACH OPERATING SESSION 

10 >RCV< REUSE SPACE CREATED WHEN AN ACTIVITY WAS DELETED 

1 1 >DEL< DELETE AN ENTIRE NETWORK CAUTION 

12 >EXT< RETURN TO TRSDOS 

OPTION #?.... 


PROJECT NUMBER ? DRIVE NUMBER JX ?.... 


Figure 5. Screens for adding and updating information 


2. ADD HEADING INFORMATION 

NWXXXXXX/NETiO 
*** ADD *** 

PROJECT CONTROL INFORMATION FOR A NEW NETWORK 
TITLE OF NETWORK 


START DATE OF PROJECT BURDEN % 

FORM MMDDYY ? ? 

— PROJECT MANAGER— PASSWD CUSTOMER- 


CONTROL RECORD WRITTEN AS ENTERED 
3. ADD DETAIL INFORMATION 

YOU CURRENTLY CAN ADD NNN ACTIVITIES 

nwxxxxxx/net:o 

*** ADD *** 

DETAIL INFORMATION FOR A NETWORK 


SNODE ENODE DESCRIPTION- 

?**♦*• ?••••• "? ****************************** 

? «♦♦•♦••«#*♦♦♦#♦♦♦# 


DURATION BEST WORST LIKELY PLANNED FINISH PLANNED COSTS 

MATERIAL-? 

LABOR ? 

RESPONSIBILITY ?... BURDEN ? 

AUX1„.1-32767.„AUX2 


OK TO SAVE??? Y=SAVE D=DELETE ?Y 

Figure 5 continued on next page 



4, UPDATE HEADER INFORMATION 


NWXXXXXX/NETJO 
##* U P D *** 

PROJECT CONTROL INFORMATION FOR NETWORK 
TITLE OF NETWORK 


START DATE OF PROJECT BURDEN % 

FORM MMDDYY ******** m% 

— PROJECT MANAGER— PASSWD CUSTOMER- 

LAST PAID DATE AMOUNT PAID TO DATE 

1=TITLE 2=START DATE 3=BURDEN % 

4=PROJ MGR 5=PASSWRD 6=CUSTOMER 

7=PAY DATE 8=PAYMENT 9=END CHANGES 

10=NO CHANGES 

ENTER NUMBER OF FIELD TO CHANGE ?.. 

ENTER NEW XXXXXX 


5, UPDATE DETAIL INFORMATION 


YOU CURRENTLY HAVE NNN ACTIVITIES IN NETWORK 

nwxxxxxx/net:o 

**# U P D *** 

CHANGE INFORMATION FOR AN ACTIVITY 

SNODE ENODE DESCRIPTION 

?**** ?**** 

DURATION BEST WORST LIKELY PLANNED FINISH ACTUAL FINISH 
RESPONSIBILITY PLANNED COST ACTUAL COST 


AUX1 AUX2 


MAT 

LAB 

BUR 


1 =DESCRIPTION 
4=ACTUAL FINISH 
7=ACTUAL COST 
10=IN PROCESS 
12=CHANGE COMPLETED 


2=DURATION 3=PLANNED FINISH 

5=RESPONSIBILITY 6=PLANNED COST 
8=AUX1 9=AUX2 

1 1=DELETE THIS TASK— BE CAREFUL !!!!!! 
13=END OF UPDATE 14=SCAN 


ENTER NUMBER OF FIELD TO CHANGE ?**** 
ENTER NEW XXXXXXXX 




LOWEST PRICE - BEST QUALITY 


NORTH STAR 



POWERFUL NORTH STAR 
SUPERB FOR BUSINESS 

FACTORY ASSEMBLED & TESTED 
HORIZON-2-64K-DOUBLE DEN 
HORIZON-2-32K-QUAD DENSITY 
HORIZON-2-64K-QUAD 
HORIZON RAM ASSM 1 6K = $279 

HORIZON RAM ASSM 48K = $679 

HORIZON DISK DRIVE SALE 
DOUB DEN 

NORTH STAR HARD DISK 18 Mb 


North Star Horizon 2 

2-514 Disk Drives 
32K Double Den 
Factory assem. & tested 
Factory guaranteed 


$2697 

BASIC FREE 
& SCIENCE 



LIST 

$4195 

$3995 

$4495 


SAVE! 

$5375 


NORTH STAR TIME SHARING MULTI-USER 


ONLY 
$3062 
$2916 
$3281 
32K =$479 
64K =$879 

$ 455 
$3923 
CALL 


SUPERBRAIN 


ZENITH 



SUPERBRAIN QD 64K 

List $3995 only $2995 


Z-89 48K 

List $2895 only $2299 


TERMINALS Z-1 9 $725 

INTERTUBE III .m,$725 

DYNABYTE COMPUTER— SAVE— PHONE 

EPSON MX-80— PHONE 
ANADEX 9501 $1349 
NEC PRINTER $2639 
TRACTOR, 

THIMBLE, 

RIBBON 

DIP-81 $395 

TEC LETTER QUAL $1 599 




InterSystems 

ITHACA INTERSYSTEMS 2A 

__ Z-80A CPU 4 MHz 

64K Dynamic RAM 
Front panel 
V I/O— with interrupts 
FDCII Disk Controller 
20 slot motherboard 

CALL FOR PRICE— 

TOO LOW TO ADVERTISE! 

PASCAL/Z + THE FASTEST PASCAL $375 
Z-8000 & CACHE BIOS— POWERFUL— PHONE 
8086 16 BIT CPU & SUPPORT CARD SEATTLE $695 
CALIFORNIA COMPUTER 221 0A ONLY $1795 

MORROW 8” DISK 

DISCUS 2D + CP/M" 600K ONLY $929 
DISCUS 2 + 2 + CP/M® 1.2 MEGA B. $1240 

ADD DRIVES 2D =$650 2 + 2 = $975 
2D-DUAL + CP/M® ONLY $1540 

FREE MBASIC FROM MORROW!! 


MORROW HARD DISK 
26,000,000 BYTES!! 
LIST $4995 ONLY $3919 
CP/M® IS INCLUDED! 


SAVE ON MEMORY AND PROGRAMS 



SYSTEMS MEMORY 64K A & T 4mHz 

$590 

SYSTEM MEMORY 64K BANK SELECT 
$740 


WORD STAR 


$315 


ITHACA MEMORY 8/16-bit 64K 
SEATTLE MEMORY 8/1 6 BIT 1 6K 


$845 

$249 


SSM KITS Z-80 CPU $221 

VIDEO BRDV83 4Mhz $412 

ANADEX PRINTER DP-9500-1 $1349 

CAT NOVATION MODEM $1 69 

ECONORAM 2A8K ASSM $179 

NSSE 1-22 & P01 TERRIFIC PROGRAMS 
ONLY $10. EACH 

NORTHWORD $329 MAILMAN $246 
INFOMAN $411 


SPECTRUM $269 

COMPUPRO SAVE 

EZ-CODER Translates English to BASIC 
$71 

ECOSOFT FULL ACCOUNTING PKG 

$355 

BOX OF DISKETTES $29 

SECRETARY WORD PROCESSOR 

The Best! $99 

GOFAST NORTH STAR BASIC 
OPTIMIZER— FAST $71 

Which Computers are BEST? 
BROCHURE FREE 

North Star Documentation refundable 
w/HRZ $35 


TARBELL COMPUTER-PHONE 

AMERICAN SQUARE COMPUTERS BEATS ADV. PRICES 


square 

American [a] Computers 

919-889-4577 KIVETT DR. JAMESTOWN N.C. 27282 919-883-1105 


AUGUST 1981 


CP/M is a registered trademark of Digital Research, Inc. 

CIRCLE INQUIRY NO. 87 
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Word Count 

continued from page 112 



Sample run 


+L..IST TEST 

This is a sample text file* Its purpose 
is to show how the word count prodram 
works* The actual word count of this 
file is 26* 


READY 

LOAD “WORD" 


READY 

RUN 

Word Count 0.1*1 


Enter name of file to he processed? TEST* TXT 


26 words in TEST* TXT 


READY 


Program listing 


10 REM WORD COUNT SSC 1-80 
20 BP-1 

30 PRINT "Word Count 01.1" 

40 PRINT 

50 PRINT "Enter name of file to be processed" 
60 INPUT F$ 

70 ON ERROR GOTO 300 
80 OPEN OLD F$ AS 1 
90 GO SUB 190 J REM Set character 
100 IF C*~" “ THEN IN-0 J GOTO 90 
110 IF INOO THEN 90 
120 IN-1 
130 CT-CT+1 
140 GOTO 90 
150 PRINT 

160 PRINT CT i " words in " ?F$ 

170 CLOSE 1 
180 END 

190 REM sfet character subroutine 

200 IF BP>LEN < B$ ) THEN 250 

210 IF BP<LEN(B$) THEN 270 

220 C$=" "JREM return blank for EOL 

230 BP-BP+1 

240 RETURN 

250 BP-0 

260 INPUT LINE #lyB* 

270 BP-BP+1 

280 C*~MID$ ( B$ r BP y 1 ) 

290 RETURN 

300 IF ERR- 8 THEN RESUME 150 
310 IF ERR<>4 THEN 360 
320 PRINT "File not found" 

330 CLOSE 1 
340 RESUME 40 
350 PRINT 

360 PRINT "Error " y ERR 5 " in line * ?ERL 
370 END 


READY 



WE WILL NOT BE UNDERSOLD 


DISK DRIVES 



FOR TRS-80* 

CCI-100 

CCi-280 


Model I 

5 1 /." 40 Track (102K) 
5 Va", 80 Track (204K) 


ADD ON DRIVES FOR ZENITH Z-89 
CCI-189 5V4" 40 Track (102K) 

CCI-289 5 1 /.", 80 Track (204K) 

Z-87 Dual 5 Vi" system 


$314 

$429 


$394 

$499 

$995 


PRINTERS 


16K RAM KITS 

200 ns for TRS-80,* Apple 


COMPUTERS/TERMINALS 


ARCHIVES 

64K, 2-Drives, 77 Track 

$5495 

ALTOS 

ACS8000 Series 

$ CALL 

TRS-80* 

II-64K $3499 

III-16K $ 899 

ZENITH 

48 K, all-in-one computer 

$2200 

ZENITH 

Z-19 

$ 735 

TELEVIDEO 

920C $ 748 

950 $1049 

IBM 

3101 Display Terminal 

$1189 

ATARI 

400 $ 479 

800 $ 795 

APPLE PERIPHERALS 

$ CALL 

MONITORS 


APF 

9" B & W TVM-10 

$115 

BELL & 



HOWELL 

9" B & W BHD911 

$195 

LEEDEX 

12" B & W $129 

13" Color $329 

SANYO 

9" B & W VM4509 

$155 

SANYO 

12" B&W DM5012 

$226 

SANYO 

12" Green Screen DM5112 

$238 

SANYO 

13" Color DMC6013 

$406 

ZENITH 

13" Color 

$349 

TELECOMMUNICATIONS 


LIVERMORE STAR MODEM 2-year guarantee 

$125 

UNIVERSAL DATA SYSTEMS UDS-103 

$179 

D-CAT HARD WIRED DIRECT MODEM 

$189 


AUTO-CAT Auto Answer, Direct Connect Modem 

D.C. HAYES MICRO MODEM 

CCI Telnet Communications Package 


$249 

$295 

$135 



NEC Spinwriter 

Letter Quality High Speed Printer 
R.O. 

R.O. with tractor feed 
KSR with tractor feed 


External card edge and power supply included. 90 day warranty/one 
year on power supply. 

RAW DRIVES 8" SHUGART 801 R $395 

5 Vi" TEAC or TAN DON $ CALL POWER SUPPLIES $ CALL 

DISKETTES - box of 10 

5Va" Scotch $30 Maxell $40 BASF/ Verbatim $26.95 

8" Scotch $45 Maxell $55 BASF/Verbatim $36.00 

PLASTIC FILE BOX-Holds 50 5 Va" diskettes $19.00 

PLASTIC LIBRARY CASE &A* $3.00 3" $ 4.00 

HEAD CLEANING DISKETTE $25.00 

FLOPPY SAVER $11.95 RINGS $6.95 


C.ITOH Starwriter $1575 

EPSON MX-80 $CALL 

PAPER TIGER 

IDS 445 Graphics & 2K buffer 
Graphics & 2k buffer 
Graphics 
DP-8000 $ 849 


Starwriter I 
MX-70 


2 for $37 $19 

(specify): Jumpers $2.50 


IDS 460 
IDS 560 

ANADEX DP-8000 $ 849 DP-9500/01 

OKIDATA 
Microline 80 
Microline 80 
Microline 82 
Microline 83 

CENTRONICS 730 $ 595 799 $ 969 737 

TI-810 

TRS-80* software, compressed print & vert, form control 

PRINTER SPECIAL 

SEIKOSHA GP-80M 


$2395 

$2555 

$2795 

$1849 

$CALL 

$ 699 
$1050 
$1450 
$1295 


Friction & pin feed 
Friction, and pin & tractor feed 
Friction & pin feed feed 
120 cps, uses up to 15" paper 

730 $ 595 799 $ 969 


415 

500 

615 

849 

749 


$1865 


SYSTEM SPECIAL 

Apple II Plus 48 K w/drive and controller. Epson MX-80 printer and 
interface. SUP-R Mod RF Modulator: List $2965 You Pay $2299 


List $399 You Pay $319 

S-100 CALIFORNIA COMPUTER SYSTEMS 



MAINFRAME 
Z80 CPU 

MOTHER BOARD 
16K STATIC RAM, 200ns 
32K STATIC RAM, 200ns 
64K DYNAMIC RAM 
FLOPPY DISC CONTROLLER 
EXTENDER BOARD 
2P + 2S I/O 



n 

Model 2200A 

$349 

Model 2810 

$259 

Model 2501 

$106 

Model 2116C 

$309 

Model 2032C 

$619 

Model 2065C 

$580 

Model 2422A 

$345 

Model 2520K 

$ 52 

Model 2718A 

$309 


APPLE ACCESSORIES AND SOFTWARE 


VISICALC 
DB MASTER 
Z-80 SOFTCARD 
VIDEX BOARD 
16K CARD 
APPLE JOYSTICK 
SUP-R MOD 
CCS CARDS 
GALAXIAN 
SPACE ALBUM 
ASTEROIDS 
FLIGHT SIMULATOR 
WIZARD & PRINCESS 
SARGON 2 
HI RES FOOTBALL 
MYSTERY HOUSE 



$119.00 
$159.00 
$269.00 
$259.00 
$169.00 
$ 49.00 
$ 25.00 
$ CALL 
$ 22.95 

35.00 
17.95 

29.00 

28.00 

29.00 

35.00 

24.00 


For fast delivery, send certified checks, money orders or call to arrange direct bank wire transfers. Personal or company checks require two 
to three weeks to clear. All prices are mail order only and are subject to change without notice. Call for shipping charges. 


dealer (national/international) inquiries invited Send for FREE Catalogue 


The CPU SHOP 


TO ORDER CALL TOLL FREE 1-800-343-6522 

TWX: 710 348-1796 Massachusetts Residents call 617/242-3361 


5 Dexter Row, Dept. IA08M 
Charlestown, Massachusetts 02129 
Hours 10AM-6PM (EST) Mon.-Fri. (Sat. till 5) 


Technical Information call 617/242-3361 
Massachusetts Residents add 5% Sales Tax 
Tandy Corporation Trademark/^Digital Research 
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MICRODEX 


MICRO INDEX CLASSIFIED 


this 

publication is 
available in 
microform 



Please send me additional information. 

Name 

Institution 


Street 

City 

State Zip 


University Microfilms 
International 

300 North Zeeb Road 
Dept. P.R. 

Ann Arbor, Ml 48106 
U.S.A. 

18 Bedford Row 
Dept. P.R. 

London, WC1R4EJ 
England 


INTERACT Owners. You are not aban- 
doned. Write or call for catalogue on 
tapes, keyboards, RS232 interface, 
documentation, sales and service. 
Micro Video, POB 7357, Ann Arbor, Ml 
48107. (313) 996-0626. 

STRUCTURAL ENGINEERING. Patter 
son Engineering has programs written 
for the Apple computer. Simple beam, 
Continuous beam, Grid, Frames, and 
T russes represent some of our programs. 
Interested persons call 714-891-0935. 

TAX PLANNING SOFTWARE. A sophis- 
ticated tax forecasting and planning 
program designed by a professional tax 
consultant. Will compute individual, 
corporate & trust income taxes for 
1 979, 1 980 & 1 981 . Runs on TRSDOS, 
MDOS & CP/M systems. Top quality 
user manual. Call 913-362-9667. 

O. E.M. & dealer inquiries invited. Send 
$15 for manual to Jacobs, Box 8137, 
Prairie Village, KS, 66208. 

COMPUTER SECURITY for Business 
Systems. This booklet tells you how to 
protect your files against misuse and 
theft. Data, file and program security 
are discussed and sample programs are 
provided. Send $17.95 check or M.O. 
to FOWLER SERVICES CO., P.O. Box 
240, WYTHEVILLE, VA 24382. 

WANTED— RESTAURANT MANAGE- 
MENT software in North Star Basic. 
Ideal package would integrate payables 
and inventory. Send description and 
price. J.C. Shadeck, 1938 Seakale, 
Houston, Texas 77062. 

BEST, INEXPENSIVE SOFTWARE. Six 

Packages in 18 Different Formats. 
Same Day Shipping. We have Programs 
for You! COMPUMAX, (415) 321-2881, 

P. O. Box 1139, Palo Alto, CA 94302. 

MICRODEX is a classified advertising 
section available to readers wishing to 
buy, sell or trade hardware and soft- 
ware. Price is $1 per word, with a 25 
word minimum. The first two words bold. 
Additional bold type $5 per word. 

Send copy with check or money order 
to INTERFACE AGE, Dept. M-l, 16704 
Marquardt Ave., Cerritos, CA 90701. 


ATTENTION BARGAIN HUNTERS! 


Buy. sell or trade all types of computer eq jip- 
_ ment and software (preowned and new) 
j* among 20.000 readers nationwide in the BIG 
(11x14") pages of COmPUTBR SHOPPBR 
Subscription $10 yr /1 2 issues Money back guar 
antee PO Box F 12 . Titusville FL 32780 i305> 
269-3211 MC & VISA onty. 1 800-528-6050 Ex 184 


EQUIPMENT & SOFTWARE BARGAINS 
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MICRO-MARKET ADS 
SELL 

YOUR PRODUCTS 

A new format has been 
established for the Micro- 
Market section. All ads are 
now 2 inches wide by 3 inches 
deep. Price is $320 on a lx 
rate. Submit ads with check 
or money order to: 

INTERFACE AGE Magazine 
Micro-Market Ads 
P.O. Box 1234 
Cerritos, CA 90701 
(213) 926-9544 


TERMINALS 
AND PRINTERS 

AT WHOLESALE PRICES! 


ADDS Viewpoint 
Micro-Term MIME-314 
Televideo 912 (B or Q 
Televideo 920 (B or Q 


LIST 

PRICE 

$650 

895 

895 

945 


YOUR 

COST 

$560 

680 

675 

730 


EPSON MX-80 645 470 

Okidata Microline-80 800 495 

Centronics 737 995 735 

Centronics 704-9 2250 1425 

Diablo 630-R0 2700 2095 

N EC 5510 3195 235 0 

Add 3% for shipping and handling. Iowa 
residents add additional 3% for state sales tax. 

We also carry BASF, Opus, Scotch and Verbatim 
5” and 8” diskettes, and a complete line of ribbons 
for terminals, printers and office machines. 

Call or write for prices to: 
COMPUTER CONSULTING SERVICES 
P.O. Box 2292 • Iowa City, Iowa 52244 
Phone (319) 351-6271 






Solve your disc problems, buy 100% surface 
tested Dysan diskettes. All orders shipped 
from stock, within 24 hours. Call toll FREE 
(800) 235-4137 for prices and Information. 
Visa and Master Card accepted. All orders 
sent postage paid. 


PACIFIC 

EXCHANGES 

100 Foothill Blvd. 
San Luis Obispo. CA 
93401 (In Cal. call 
(805) 543-1037.) 


FREE 

business software 
directory 

• Radio Shack’s Model-I, II, III. 

• Heath’s MBASIC and HDOS. 

• CPM 

Data base manager, integrated 
accounting package, inventory, 
word processing, and advanced 
mailing list. 


Micro Architect Inc. 
96 Dothan St. 
Arlington, MA 02174 
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DATA 
DYNAMICS 
' TECHNOLOGY 


has the books to show you how. 

We have a large selection 
of computer books 
from which to choose. 

See our ad on pages 114-119 




NEW! for 
the ’89 from 

MAGNOLIAS I 

MICROSYSTEMS | 

DOUBLE DENSITY 
DISK CONTROLLER 

for both 5V4" & 8" drives 

only $595 complete 

including CP/M™2.2 

MAGNOLIA MICROSYSTEMS, INC. 
2812 Thorndyke W., Seattle 98199 
(206) 285-7266 (800) 426-2841 

CP/M is a trademark of Digital Research. 


floppy disks. 

100% CERTIFIED AND TESTED 
PREMIUM QUALITY 

B BASF 

Immediate off the shelf delivery. . .one box or 
quantity orders welcome. 

SAVE to 40% 

WE PAY SHIPPING! 

CALL OUR ORDER DESK NOW! 

Western States: Los Angeles . . (213)469-9661 

Phoenix (602) 279-2466 

Central States: Dallas (214)988-1885 

All Others: (805) 985-9824 

MASTERCARD - VISA - C.O.D. 

NATIONAL DATA SUPPLIES, INC. 


MEMORY SALE 

41 1 6-250nS ... 8/$19.95 
41 1 6-200nS . . . 8/$24.95 

2114L 8/S24.95 

2716 (5v) $8.00 

2732 $19.95 

i WESTLAND i 
ELECTRONICS 

34245 Ford Rd. 
Westland, Ml 48185 

Telephone Orders Welcome 

(313) 728-0650 
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ADVERTISER INDEX 



The Apple II Inflation Fighter 
Is Back 

Due to the tremendous response from our 
last INFLATION FIGHTER AD, we are 
pleased to extend our sale prices. Our 
INFLATION FIGHTER SYSTEM consists 
of an APPLE II PLUS Computer with 48K, 
DISK DRIVE WITH CONTROLLER 
(DOS 3.3) and RF MODULATOR. 


Reg. Price 

$2205.00 

SALE PRICE 

$1725.00 

•PRICE INCLUDES 24 
BURN IN 

HOUR 

• ROM AND RAM TEST. 


Extended warranty for Apple II 

$195.00 

Apple Hardware 

Apple Disk Drive 

Reg. 

Sale 

w/cont. 3.3 

645.00 

540.00 

Apple Disk Drive II 

525.00 

475.00 

Apple Language System 
Apple ROM Cards 

495.00 

382.00 

(FP or Integer) 

200.00 

150.00 

Apple Serial Card 

195.00 

147.00 

Apple Silentype Printer 
DC Hayes 

635.00 

535.00 

Micromodem II 

379.00 

308.00 

Microsoft Z-80 Card 
Microsoft 16K RAM 

349.00 

285.00 

Card 

199.00 

160.00 

Apple Software 

Reg. 

Sale 

BP1 General Ledger System 

395.00 

340.00 

BPI Inventory Package 

395.00 

340.00 

Apple The Controller 

625.00 

535.00 

CCA Data Base Manager 

99.00 

80.00 

Visicalc 

150.00 

115.00 

Desktop Plan 

99.00 

80.00 

Microlab Database System 

150.00 

125.00 

Stoneware DB Master 

189.00 

160.00 

Progamma Apple Pie 

129.00 

99.00 

Muse Supertext 11 

150.00 

125.00 

Softape Magic Window 

99.00 

75.00 

Welch Check Register 

35.00 

29.00 

3M Diskettes (10 pak) 

50.00 

28.00 


Immediate delivery. Phone and mail orders 
accepted. Please call or write for shipping 
rates. We ship world wide (F.O.B. Long 
Beach). A-VIDD source I.D. number 
TCW547. Prices subject to change without 
notice. 


2210 Bellflower 
Boulevard 
Long Beach, CA 
90815 

(213) 598-0444 
(714) 821-0870 

Three blocks South of the San Diego 
Freeway in the Los Altos Center 


A-VIDD 

electronics co. 


Hours: 


Mon - Thurs 
Fri 

Saturday 



30 AM-5:30 PM 
30 AM-9:00 PM 
00 AM 5:30 PM 


VISA 
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Info 

Inquiry 

Number 


See Reader Service Card 
between pages 144 & 145 

Info 

Inquiry 

Page Number Page 


MANUFACTURERS 

4, 5 AEI 30,87 

6 Addison- Wesley 104 

7 Amdek BC 

8, 9 Apple Computers 16, 1 7 

1 0 Ashton Tate 1 08, 1 09 

11 Avant Garde 58 

12 BI2COMP 93 

20 CMC International 10 

1 3 California Data Corp 88 

14 Chatsworth Data 77 

1 5 Computer Discount of America 123 

1 6 Computer Exchange 39 

1 7 Computer Furniture & Accessories .... 92 

19 Computer Mail Order 86 

21 Computer Mart of New Jersey 122 

22 Computer Shopper 33 

23 Computronics Inc 21 

24 Creative Discount Software 52 

25 Cromemco Inc 1 

Cybernetics 49 

26 Dakin 5 25 

Data Dynamics Technology ... 35. 53, 59, 
114, 115, 116, 117, 118, 119 

27 Digital Graphics Systems 44 

28 Digital Marketing 6 

29 dilithium Press 27 

30 Discount Software Group 64 

31 Disks Etc 42 

32 Ecosoft 96 

33 Electronic Control Technology 38 

34 Electronic Specialists 46 

35 Electronic Systems Furniture 120 

36 Epson 29 

37 FBN 130 

Faircom 126 

Financial Research Systems 125 

40 General Datacomm 97 

41 Hayes Microcomputer 28 

42 Heath Co 14,15 

43 Infosoft 19 

44 Innovative Software 12 

45 Integral Data Systems 31 

46 Integrand 46 

47 Interactive Structure 107 

Interface Age Back Issues 113 

Interface Age subscriptions 
insert between 32 & 33 

48 International Micro Systems 63 

49 Leading Edge IBC 

50 TomLenz 36 

Lifeboat Associates 5.41 

51 Lo-Ball Computer 91 

52 3M 20 

53 Malibu Electronics 73 

54 Measurement Systems & Controls .... 8, 9 

55 Meta Technologies 121 

Micro Applications Group 26 

56 Micro Ap 45 

58 Microcraft Inc 28 

59 Microhouse 127 

60 Micromate 33 

61 Micropro 89 

Microsette 129 


62 Muse 124 

63 New England Business Systems 40 

64 OEM Software 47 

Oceanic Research Institute 136 

65 Okidata 65 

66 Omega Sales Co 57 

67 Omikron 7 

68 Pacific Computer Broker 128 

69 Personal Software 78. 79 

70 Prodigy 37 

7 1 Rocky Mountain Software 38 

72 Scitronics 4 

73 Sorrento Valley 52 

7 4 Standard Software Corp 88 

75 Structured Systems Group 23 

76 Supersoft 11 

77 Synertek Systems 83 

79 TEI IFC 

78 Tarbell Electronics 86 

Time Data Center 4 

80 Transet 22 

81 Univair 43 

University Microfilms 158 

82 Vandata 13 

83 Vista 18 

Western Electric 32 

Westico Inc 3 

84 X-Comp 125 

RETAIL 

85 ABM Products 134 

86 Adventure International 140 

87 American Square 155 

88 A-vidd Electronics 160 

Beta Computer Devices 135 

89 Bits n Bytes 148 

90 The CPU Shop 157 

91 Computer Etc 136 

1 1 1 Computers Wholesale 132 

92 Cornerstone 131 

93 FutraCo 145 

94 Jade 138,139 

95 Long Island Computer 148 

96 Marymac 144 

97 Micro Management Systems 133 

98 Mini Micro Market 137 

99 Olympic Sales 141 

1 00 Orange Micro 105 

1 0 1 Pan American Electronics 140 

102 Perry Gas & Oil 154 

103 Poly Paks ill 

104 Priority One 147 

VR Data 143 

MICRO MARKET 

1 05 Computer Consulting Service 159 

1 06 Magnolia Micro 159 

107 Micro Architect 159 

1 08 National Data Supplies 159 

1 09 Pacific Exchanges 159 

110 Westland Electronics 159 


•Manufacturer requests factory direct inquiry. 


This index is provided as an additional service. The publisher does not assume any liability for errors or omissions. 
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THE MOST INCREDIBLE 
LITTLE WORKER 
NEXT TO YOUR SECRETARY 
CAN SIT RIGHT 
NEXT TO YOUR SECRETARY. 



The Zenith Z89 sub-compact: a dual Z60 
microcomputer, o video terminal, and o 
floppy-disk drive ... oil in a single, desktop 
stand-alone. 

The Z89: a subcompact microcomputer that 
needs about as much space on a desk as a portable 
TV set 

And needs about as much technical training to 
operate. Because the Z89 uses the industry- 
standard CP/M ™ operating system, it accepts a 
vast variety of existing software. Most microcom- 
puter programmers already know it, and anyone 
trained on larger systems adapts to CP/M* in a 
flash. The Z89 also uses standard, currently availa- 
ble software on both 5Va" and 8" floppy disks, yet 
is capable of more sophisticated operation using 
extended languages such as Microsoft BASIC, 
COBOL, FORTRAN, and PASCAL 

The keyboard follows the standard typewriter 
format, with every touch of a key confirmed by an 
audible click. Numbers are duplicated in calculator 
format, with up to 18 decimal-place accuracy. And 
the large-capacity non-glare video display is easy 
on the eyes. 

The Z89 is a sub-compact desktop unit with a 
memory of up to 64K bytes of RAM— more than 
enough for word processing, accounts payable, 


accounts receivable, inventory control, and many 
other business, scientific, and technical applica- 
tions . . . without a zillion different cords hanging 
out of the back. 

And now, for you tech-spec freaks, some impor- 
tant jargon regarding standardization and 
flexibility: 

Disk data: Choice of internal or external storage, or combi- 
nation; 100K to 2.5 megabytes. 514 " flexible drives (standard 
10-sector hard-sector media, single-side sin^e-density) for 
lowest media cost 8" disk drives (double-side double-density) for 
greater storage; also standard IBM single-side single-density 
format for exchanging data with other computer systems. 

Available in either 48K or 64K systems. 

Zenith is a boot-loaded RAM system, so it can accommodate the 
latest software on the market, and anything new that’s likely to 
come along in the future. Twin serial input/output ports let you 
interface with just about any printer or modem on the market — 
handy whether you already have them now, or want to add them in 
the future. And with five different Zenith models, from a basic 48K 
no-disk-drive, to built-in 514 " or 8" single or double disc drives, you 
can put together 18 different configurations . . . which means you 
can design a system to fit your exact job, rather than force your job 
to fit a system. In other words, the Z89’s capabilities make the 
microcomputers with the cute names look like toys 

Service? Available just about everywhere. 

The Zenith Z89 ... a highly reliable, highly 
affordable, state-of-the art microcomputer for the 
state of your business —whatever its size . 

For the name of your nearest dealer, give us a call . 


LEADING 

EDGE™ 

Leading Edge Products, Inc. , 225 Turnpike Street, Canton, Massachusetts 02021. 

1 - 800 - 040 - 6833 . 

In Massachusetts , call coll ect (617) 828-8150 . Telex 951-624 . 

DEALERS: For immediate delivery from our Inventory Bank'," and some of the most attractive margins in the industry, call toll-free . 
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Professional Color & B/W Monitors 


VIDEO 100 12" B/W MONITOR VIDEO 100-80 12" B/W MONITOR 


This highly reliable 12" black and white 
monitor features a 12MHz band width and 
80 character by 24 line display. Plug-in com- 
patibility with Apple, Atari, Radio Shack, 
O.S.I., Micro-Term and Exidy make this the 
perfect text display for almost any system. 


The model 80 features an industrial grade 
metal cabinet with built-in disk mounting 
capability and space for an 11" x 14" PC board 
for custom designed electronics. Front 
mounted controls include power, contrast, 
horizontal hold, vertical hold, and brightness. 


Amdek Corp. • 2420 E. Oakton Street, Suite “E” • Arlington Heights, IL 60005 • (312) 364-1180 TLX: 25-4786 


NEW 13" COLOR 


The Amdek 13" Color Video 
Monitor is ideal for all personal 
and business computing applica- 
tions. Bright jitter-free text allows 
viewing over extended periods 
without causing eye fatigue, 
especially in word processing 
applications. The low resolution 
display provides 40 characters 
wide by 24 characters deep with 
260 horizontal lines and 300 ver- 
tical lines. 

This compact, lightweight 
monitor (only 25 lbs.) has a 
molded-in carrying handle, 
making it easy to move. Its 
industrial grade construction and 
shatter resistant case provide 
reliable service in both office and 
industrial environments. All 
front mounted controls make 
it easily adjustable at a 
glance without the loss m 
of a single keystroke. 


J0P0L0G1CAL MAP ! . , 

ARG0HHE NAT. LABORATORY 42 • 30 "-*58 ; 

SAG BRIDGE/ ILL H413? 7 

GEOLOGICAL SURUEY ANS 346? 5 i¥! 7 HW-U863 7 




Amdek Corpi the new name for Leedex . . . Expanding for the future, growing with success. 


CIRCLE INQUIRY NO. 7 






